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PROBLEM TO BE SOLVED: To obtain an SAW device which can be made 
smaller than the conventional types, and to provide its manufacturing method. 
SOLUTION: A surface acoustic wave device is equipped with a piezoelectric 
board 11, a plurality of interdigital electrodes 12 arranged on the main surface 
1 1a for exciting surface acoustic waves, a plurality of bumps 14 arranged on the 
main surface 11a, and an insulating sheet 15 arranged, so as to face the main 
surface 11a. The bumps 14 and the interdigital electrodes 12 are electrically 
connected together, and the bumps 15 are provided penetrating through the 
insulating sheet 15. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic wave device with which it had two or more 
Kushigata electrodes for exciting the surface acoustic wave arranged on the 1 
principal plane of a piezo-electric substrate and said piezo-electric substrate, two 
or more bumps stationed on said 1 principal plane, and the member which is 
arranged at said 1 principal-plane side, and contains resin, said bump and said 
Kushigata electrode were electrically connected, and said some of bumps [ at 
least ] are buried in said member. 

[Claim 2] The surface acoustic wave device according to claim 1 with which said 
member is an insulating sheet, and said insulating sheet separates with said 
Kushigata electrode, it is arranged, and said bump has penetrated said insulating 
sheet. 

[Claim 3] The surface acoustic wave device according to claim 2 with which it has 
further the side attachment wall which is between said piezo-electric substrates 
and said insulating sheets, and has been arranged around said Kushigata 
electrode, and said piezo-electric substrate, said insulating sheet, and said side 
attachment wall form in the perimeter of said Kushigata electrode the space 
where said Kushigata electrode can vibrate. 

[Claim 4] The surface acoustic wave device according to claim 3 said whose 
space is a closed space. 



[Claim 5] The surface acoustic wave device according to claim 3 with which said 
bump has penetrated said side attachment wall. 

[Claim 6] The surface acoustic wave device according to claim 3 with which said 
side attachment wall consists of a photopolymer. 

[Claim 7] The surface acoustic wave device according to claim 3 with which it has 
further the septum arranged between said Kushigata electrodes and said side 
attachment walls, and said piezo-electric substrate, said insulating sheet, and 
said septum form in the interior of said space the 2nd space where said 
Kushigata electrode can vibrate. 

[Claim 8] The surface acoustic wave device according to claim 7 said whose 2nd 
space is a closed space. 

[Claim 9] The surface acoustic wave device according to claim 3 with which it has 
further the roof member arranged between the septum arranged between said 
Kushigata electrodes and said side attachment walls, and said piezo-electric 
substrate and said insulating sheet, and said piezo-electric substrate, said 
septum, and said roof member form in the interior of said space the 2nd space 
where said Kushigata electrode can vibrate. 

[Claim 10] The surface acoustic wave device according to claim 3 to 9 further 
equipped with the 1st protection member formed so that said side attachment 
wall might be covered. 

[Claim 1 1] The surface acoustic wave device according to claim 10 further 
equipped with the 2nd protection member formed on the other principal planes of 
the opposite side with said one principal plane of said piezo-electric substrate. 
[Claim 12] The surface acoustic wave device according to claim 2 to 1 1 which is 
further equipped with the electrode terminal formed on the principal plane of the 
opposite side and by which said electrode terminal is electrically connected with 
said piezo-electric substrate side with said bump among the principal planes of 
said insulating sheet. 

[Claim 13] The surface acoustic wave device according to claim 12 to which said 
electrode terminal and said bump are electrically connected through said solid 



packing including the solid packing with which said insulating sheet has 
conductivity. 

[Claim 14] The surface acoustic wave device according to claim 1 which is a 
space formation member to have further the circuit board arranged so that said 
one principal plane of said piezo-electric substrate may be countered, equip said 
circuit board with wiring Rhine formed in the front face by the side of said piezo- 
electric substrate, arrange said member between said piezo-electric substrates 
and said circuit boards, and for said member form in the perimeter of said 
Kushigata electrode the space where said Kushigata electrode can vibrate. 
[Claim 15] The surface acoustic wave device according to claim 14 by which said 
bump penetrates said space formation member, and is connected with said 
wiring Rhine. 

[Claim 16] The surface acoustic wave device according to claim 14 with which 
said space formation member contains solid packing. 

[Claim 17] The surface acoustic wave device according to claim 16 to which said 
solid packing has conductivity and said bump and said wiring Rhine are 
electrically connected through said solid packing. 

[Claim 18] The surface acoustic wave device according to claim 14 to 17 said 
whose space is a closed space. 

[Claim 19] The surface acoustic wave device according to claim 14 with which 
the through tube for forming said space is formed in said space formation 
member. 

[Claim 20] The surface acoustic wave device according to claim 14 with which 

the crevice for forming said space is formed in said space formation member. 

[Claim 21] The surface acoustic wave device according to claim 14 with which 

said space formation member consists of a photopolymer. 

[Claim 22] The surface acoustic wave device according to claim 14 to 21 further 

equipped with the 1st protection member arranged around said space formation 

member so that said space formation member may be covered. 

[Claim 23] The surface acoustic wave device according to claim 22 further 



equipped with the 2nd protection member arranged with said one principal plane 
of said piezo-electric substrate so that the other principal planes of the opposite 
side may be covered. 

[Claim 24] The surface acoustic wave device according to claim 22 whose 
coefficient of thermal expansion of the ingredient of said 1st protection member is 
within the limits of 0.8 times to 1 .2 times of the coefficient of thermal expansion of 
the ingredient of said circuit board. 

[Claim 25] (a) the process which forms the bump electrically connected to two or 
more Kushigata electrodes and said Kushigata electrodes for exciting a surface 
acoustic wave on the 1 principal plane of a piezo-electric substrate, and (b) - the 
manufacture approach of a surface acoustic wave device including the process 
which said piezo-electric substrate and said insulating sheet are made to 
approach so that said one principal plane and insulating sheet of said piezo- 
electric substrate may be made to counter and said bump may penetrate said 
insulating sheet. 

[Claim 26] The process which forms a side attachment wall on said insulating 
sheet before the process of the above (b) is included further. The process of the 
above (b) So that said one principal plane and said insulating sheet of said piezo- 
electric substrate may be made to counter and said bump may penetrate said 
insulating sheet And said space is the manufacture approach of the surface 
acoustic wave device according to claim 25 which is the space where said 
Kushigata electrode can vibrate including the process which said piezo-electric 
substrate and said insulating sheet are made to approach so that said piezo- 
electric substrate, said insulating sheet, and said side attachment wall may form 
space in the perimeter of said Kushigata electrode. 
[Claim 27] The manufacture approach of a surface acoustic wave device 
according to claim 26 that said space is a closed space. 
[Claim 28] The manufacture approach of the surface acoustic wave device 
according to claim 26 which includes further the process which forms a protection 
member so that said side attachment wall may be covered after the process of 



the above (b). 

[Claim 29] The manufacture approach of the surface acoustic wave device 
according to claim 26 which said piezo-electric substrate and said insulating 
sheet are made to approach in the process of the above (b) so that said bump 
may penetrate said insulating sheet and said side attachment wall. 
[Claim 30] The manufacture approach of a surface acoustic wave device 
according to claim 25 to 29 of heating said insulating sheet to the temperature 
more than the glass transition temperature of said resin in the process of the 
above (b) by said insulating sheet consisting of resin of a semi-hardening 
condition. 

[Claim 31] It sets at the process of the above (b), including further the process 
which the process of the above (a) is on said 1 principal plane, and forms a 
septum between said Kushigata electrodes and said side attachment walls. It is 
the manufacture approach of a surface acoustic wave device according to claim 
26 that said piezo-electric substrate and said insulating sheet are made to 
approach so that said piezo-electric substrate, said insulating sheet, and said 
septum may form the 2nd space in the perimeter of said Kushigata electrode, 
and said 2nd space is the space where said Kushigata electrode can vibrate. 
[Claim 32] The process of the above (a) is the manufacture approach of a 
surface acoustic wave device including the process which forms the roof member 
used as the lid of a septum and said septum in the perimeter of said Kushigata 
electrode so that the space where said Kushigata electrode can vibrate may be 
formed according to claim 25. 

[Claim 33] The process of the above (a) includes the process which is on said 1 
principal plane and forms a side attachment wall in the perimeter of said 
Kushigata electrode. The process of the above (b) So that said one principal 
plane and said insulating sheet of said piezo-electric substrate may be made to 
counter and said bump may penetrate said insulating sheet And said space is the 
manufacture approach of the surface acoustic wave device according to claim 25 
which is the space where said Kushigata electrode can vibrate including the 



process which said piezo-electric substrate and said insulating sheet are made to 
approach so that said piezo-electric substrate, said insulating sheet, and said 
side attachment wall may form space in the perimeter of said Kushigata 
electrode. 

[Claim 34] Said space is the manufacture approach of the surface acoustic wave 
device according to claim 33 which is a closed space. 
[Claim 35] The manufacture approach of a surface acoustic wave device 
according to claim 25 to 34 of making said insulating sheet penetrating said 
bump in the process of the above (b), impressing a supersonic wave to said 
insulating sheet. 

[Claim 36] (i) A piezo-electric substrate and two or more Kushigata electrodes 
formed in one principal plane of said piezo-electric substrate, A surface acoustic 
element equipped with two or more bumps electrically connected to said two or 
more Kushigata electrodes, The process which forms the circuit board equipped 
with one principal plane in which wiring Rhine was formed, (ii) The process which 
arranges said one principal plane of said piezo-electric substrate, and said one 
principal plane of said circuit board so that it may counter on both sides of a 
space formation member, (iii) So that said bump may be buried in said space 
formation member and may connect with said wiring Rhine electrically The 
manufacture approach of a surface acoustic wave device that said space 
formation member forms in the perimeter of said Kushigata electrode the space 
where said Kushigata electrode can vibrate in the process of the above (iii) 
including the process which said circuit board and said surface acoustic element 
are made to approach. 

[Claim 37] Said space is the manufacture approach of the surface acoustic wave 
device according to claim 36 which is a closed space. 
[Claim 38] The manufacture approach of the surface acoustic wave device 
according to claim 36 or 37 which said bump penetrates said space formation 
member, and does direct continuation to said wiring Rhine in the process of the 
above (iii). 



[Claim 39] The manufacture approach of the surface acoustic wave device 
according to claim 38 which impresses a supersonic wave to the contact of said 
bump and said wiring Rhine, and connects said bump and said wiring Rhine in 
the process of the above (iii). 

[Claim 40] The manufacture approach of the surface acoustic wave device 
according to claim 36 which said circuit board and said surface acoustic element 
are made to approach in the process of the above (iii) including the solid packing 
of conductivity [ member / said / space formation ] so that said bump may 
connect with said wiring Rhine electrically through said solid packing. 
[Claim 41] The manufacture approach of a surface acoustic wave device 
according to claim 36 to 40 of heating at least one part chosen from said space 
formation member and said surface acoustic element in the process of the above 
(iii). 

[Claim 42] The surface acoustic wave device according to claim 36 with which 
the through tube for forming said space is formed in said space formation 
member. 

[Claim 43] The manufacture approach of a surface acoustic wave device 
according to claim 36 that the crevice for forming said space is formed in said 
space formation member. 

[Claim 44] The manufacture approach of the surface acoustic wave device 
according to claim 36 which the pattern for recognizing the location of said circuit 
board is formed in said one principal plane of said circuit board, and arranges 
said surface acoustic element and said circuit board in the process of the above 
(ii) using said pattern. 

[Claim 45] The process of the above (i) is the manufacture approach of a surface 
acoustic wave device including the process which carries out heating sticking by 
pressure of said space formation member on said wiring Rhine, and heats said 
space formation member further according to claim 36. 

[Claim 46] The process of the above (i) is the manufacture approach of a surface 
acoustic wave device including the process which arranges a photopolymer on 



said wiring Rhine, and the process which forms said space formation member on 
said wiring Rhine by exposing and developing said photopolymer according to 
claim 36. 

[Claim 47] The process of the above (i) is the manufacture approach of a surface 
acoustic wave device including the process which arranges a photopolymer on 
said 1 principal plane of said piezo-electric substrate, and the process which 
forms said space formation member on said piezo-electric substrate by exposing 
and developing said photopolymer according to claim 36. 
[Claim 48] Claim 36 which includes a wrap process for said space formation 
member further by the protection member after the process of the above (iii) 
thru/or the manufacture approach of a surface acoustic wave device given in 47. 
[Claim 49] It is a circuit module equipped with the circuit board, a surface 
acoustic wave device, and a functional device. It has wiring Rhine where said 
circuit board was formed in the one principal plane, and said surface acoustic 
wave device and said functional device are mounted in said wiring Rhine. Said 
surface acoustic wave device A piezo-electric substrate, Two or more Kushigata 
electrodes for exciting the surface acoustic wave arranged on the 1 principal 
plane of said piezo-electric substrate, The circuit module with which it had two or 
more bumps stationed on said 1 principal plane, and the member which is 
arranged at said 1 principal-plane side, and contains resin, said bump and said 
Kushigata electrode were electrically connected, and said some of bumps [ at 
least ] are buried in said member. 

[Claim 50] The circuit module according to claim 49 with which said member is 
an insulating sheet, and said insulating sheet separates with said Kushigata 
electrode, it is arranged, and said bump has penetrated said insulating sheet. 
[Claim 51] The circuit module according to claim 49 which is a space formation 
member to arrange said member between said piezo-electric substrates and said 
circuit boards, and form in the perimeter of said Kushigata electrode the space 
where said Kushigata electrode can vibrate [ said member ]. 
[Claim 52] The circuit module according to claim 51 which said functional device 



is equipped with an electrode, and the electrode of said functional device 
penetrates said space formation member, and is connected to said wiring Rhine. 
[Claim 53] Claim 49 equipped with a beer electrode for said circuit board to 
connect two or more wiring Rhine formed in the interior in the shape of a layer, 
and said wiring Rhine thru/or a circuit module given in 52. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a surface acoustic wave device, 

its manufacture approach, and the circuit module that used it. 

[0002] 

[Description of the Prior Art] In recent years, the miniaturization of the 
communication equipment represented by the cellular phone and lightweight- 
ization are progressing quickly. In connection with it, the miniaturization is called 
for also for a surface acoustic wave device (it may be hereafter called a SAW 
device) called the filter and resonator which are carried in communication 
equipment. Moreover, the miniaturization of space required for installation of a 



SAW device is also called for. 

[0003] As a typical example of the conventional SAW device, the sectional view 
of the SAW device 900 is typically shown in drawing 38 (hatching is omitted). The 
SAW device 900 is equipped with the piezo-electric substrate 901, the Kushigata 
electrode (another expression inter-digital transducer) 902 and the electrode pad 
903 which were formed on the piezo-electric substrate 901 , a wire 904, the 
electrode pad 905, an internal electrode 906, the external electrode 907, the 
ceramics laminated circuit board 908 that consists of a layered product of the 
ceramics laminated circuit boards 908a, 908b, and 908c, and a covering device 
909. 

[0004] The Kushigata electrode 902 is an electrode for exciting a surface 
acoustic wave. The Kushigata electrode 902 is electrically connected to the 
electrode pad 903 by wiring Rhine (not shown) formed on the piezo-electric 
substrate 901 . The Kushigata electrode 902 is electrically connected with the 
external electrode 907 through the electrode pad 903, the wire 904, the electrode 
pad 905, and the internal electrode 906. In a SAW device, in order to secure 
propagation of a surface acoustic wave, it is necessary to form a closed space in 
the perimeter of the Kushigata electrode 902. In the SAW device 900, a closed 
space is formed of the ceramics laminated circuit board 908 and the covering 
device 909. 

[0005] However, in the SAW device 900, in order to wire a wire 904 in three 
dimension and to perform wirebonding, the electrode pads 903 and 905 needed 
to be enlarged. Therefore, there was a problem that a miniaturization was difficult, 
with the structure of the SAW device 900. Moreover, in the SAW device 900, 
there was a problem that a parasitism inductance with a wire 904 was large. 
[0006] In order to solve the above-mentioned problem, the method of mounting a 
SAW component equipped with the piezo-electric substrate 901, the Kushigata 
electrode 902, and the electrode pad 903 in a substrate by face down is reported 
(refer to JP,5-55303,A). As an example of such a SAW device, the sectional view 
of the SAW device 950 is typically shown in drawing 39 (a part of hatching is 



omitted). The SAW device 950 is equipped with the piezo-electric substrate 901, 
the Kushigata electrode 902 and the electrode pad 903 which were formed on 
the piezo-electric substrate 901, a bump 951, the electrode pad 952, an internal 
electrode 953, the external electrode 954, a substrate 955, a dam 956, and the 
resin film 957. 

[0007] The Kushigata electrode 902 is electrically connected to the external 
electrode 954 through the electrode pad 903, the bump 951, the electrode pad 
952, and the internal electrode 953. A closed space is formed in the perimeter of 
the Kushigata electrode 902 with the resin film 957 formed so that the piezo- 
electric substrate 901 might be covered. In case a dam 956 forms the resin film 
957, it prevents that resin flows into the interior of a closed space. Since the 
SAW component is mounted in a substrate 955 by the face down, the SAW 
device 950 can be miniaturized compared with the SAW device 900. 
[0008] Moreover, there is also a method of mounting a SAW component by face 
down in the tight container of the SAW device 900. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there were the following 
problems in the SAW device 950. In order to manufacture the SAW device 950, 
the electrode pad 952, an internal electrode 953, and the external electrode 954 
must be formed in the front face and the interior of a substrate 955. At this time, if 
a substrate 955 is thin, curvature will arise in a substrate 955 in process, or a 
substrate 955 will be damaged. For this reason, it is difficult to make a substrate 
955 thin, and there was a problem that the miniaturization of equipment was not 
enough. 

[0010] Moreover, in case the SAW device 950 is manufactured, in order to 
prevent the inflow of the resin which serves as the resin film 957 on a dam 956, it 
is necessary to mount by controlling spacing of the piezo-electric substrate 901 
and a substrate 955 by very high precision. If a bump 951, the electrode pad 952, 
and an internal electrode 953 are arranged and mounted on a straight line at this 
time, mounting in a high precision will become difficult. This is because the 



ingredient of an internal electrode 953 differs from the ingredient of a substrate 
955. For this reason, in the SAW device 950, the bump 951 and the internal 
electrode 953 must be shifted and arranged, and there was a problem that 
sufficient miniaturization was difficult. 

[001 1] Moreover, in the device with which the SAW component was mounted by 
the face down method in the tight container of the SAW device 900, the tight 
container which can arrange a SAW component inside is needed. For this reason, 
miniaturization sufficient also with such a device was difficult. 
[0012] In order to solve the above-mentioned problem, this invention aims at 
offering the SAW device which can be miniaturized further, and its manufacture 
approach rather than the conventional SAW device. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the surface acoustic wave device of this invention Two or more Kushigata 
electrodes for exciting the surface acoustic wave arranged on the 1 principal 
plane of a piezo-electric substrate and said piezo-electric substrate, It had two or 
more bumps stationed on said 1 principal plane, and the member which is 
arranged at said 1 principal-plane side, and contains resin, said bump and said 
Kushigata electrode were connected electrically, and said some of bumps [ at 
least ] are buried in said member. The surface acoustic wave device of this 
invention can be used for the frequency filter and resonator which are carried in 
communication equipment. 

[0014] In the above-mentioned surface acoustic wave device, said member is an 
insulating sheet, said insulating sheet separates with said Kushigata electrode, 
and is arranged, and said bump may penetrate said insulating sheet. 
[0015] It has further the circuit board arranged in the above-mentioned surface 
acoustic wave device so that said one principal plane of said piezo-electric 
substrate may be countered, said circuit board is equipped with wiring Rhine 
formed in the front face by the side of said piezo-electric substrate, said member 
is arranged between said piezo-electric substrates and said circuit boards, and 



you may be a space formation member for said member to form in the perimeter 
of said Kushigata electrode the space where said Kushigata electrode can 
vibrate. 

[0016] Moreover, the 1st manufacture approach of the surface acoustic wave 
device of this invention (a) The process which forms the bump electrically 
connected to two or more Kushigata electrodes and said Kushigata electrodes 
for exciting a surface acoustic wave on the 1 principal plane of a piezo-electric 
substrate, (b) The process which said piezo-electric substrate and said insulating 
sheet are made to approach so that said one principal plane and insulating sheet 
of said piezo-electric substrate may be made to counter and said bump may 
penetrate said insulating sheet is included. 

[0017] Moreover, the 2nd manufacture approach of the surface acoustic wave 
device of this invention (i) A piezo-electric substrate and two or more Kushigata 
electrodes formed in one principal plane of said piezo-electric substrate, A 
surface acoustic element equipped with two or more bumps electrically 
connected to said two or more Kushigata electrodes, The process which forms 
the circuit board equipped with one principal plane in which wiring Rhine was 
formed, (ii) The process which arranges said one principal plane of said piezo- , 
electric substrate, and said one principal plane of said circuit board so that it may 
counter on both sides of a space formation member, (iii) The process which said 
circuit board and said surface acoustic element are made to approach is included 
so that said bump may be buried in said space formation member and may 
connect with said wiring Rhine electrically. And in the process of the above (iii), 
said space formation member forms in the perimeter of said Kushigata electrode 
the space where said Kushigata electrode can vibrate. 

[0018] Moreover, the circuit module of this invention is a circuit module equipped 
with the circuit board, a surface acoustic wave device, and a functional device. It 
has wiring Rhine where said circuit board was formed in the one principal plane, 
and said surface acoustic wave device and said functional device are mounted in 
said wiring Rhine. Said surface acoustic wave device A piezo-electric substrate, 



Two or more Kushigata electrodes for exciting the surface acoustic wave 
arranged on the 1 principal plane of said piezo-electric substrate, It had two or 
more bumps stationed on said 1 principal plane, and the member which is 
arranged at said 1 principal-plane side, and contains resin, said bump and said 
Kushigata electrode were connected electrically, and said some of bumps [ at 
least ] are buried in said member. 

[0019] By the circuit module of this invention, said member is an insulating sheet, 
said insulating sheet separates with said Kushigata electrode, and is arranged, 
and said bump may penetrate said insulating sheet. 

[0020] By the circuit module of this invention, said member is arranged between 
said piezo-electric substrates and said circuit boards, and may be a space 
formation member for forming in the perimeter of said Kushigata electrode the 
space where said Kushigata electrode can vibrate [ said member ]. 
[0021] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about 
the gestalt of operation of this invention. In addition, in explanation of the 
following operation gestalten, the explanation which attaches the same sign and 
overlaps may be omitted about the same part. 

[0022] (Operation gestalt 1) The surface acoustic wave device (SAW device) of 
this invention is equipped with two or more Kushigata electrodes for exciting the 
surface acoustic wave arranged on the 1 principal plane of a piezo-electric 
substrate and said piezo-electric substrate, two or more bumps stationed on said 
1 principal plane, and the member which is arranged at said 1 principal-plane 
side, and contains resin. Said bump and said Kushigata electrode are connected 
electrically. Said some of bumps [ at least ] are buried in said member. 
[0023] The operation gestalt 1 explains an example about the SAW device of this 
invention. Said member of the SAW device of the operation gestalt 1 is an 
insulating sheet, said insulating sheet separates with said Kushigata electrode, 
and is arranged, and said bump has penetrated said insulating sheet. 
[0024] About the SAW device 10 of the operation gestalt 1, a sectional view is 



shown in drawing 1 (A). Moreover, the sectional view when seeing the piezo- 
electric substrate 11 side from the part of line X-X is shown in drawing 1 (B), and 
the sectional view when seeing the insulating sheet 15 side from the part of line 
X-X is shown in drawing 1 (C). The sectional view of drawing 1 (A) is a sectional 
view in line Y-Y of drawing 1 (B). Illustration of wiring Rhine 18 is omitted in 
drawing 1 (A). 

[0025] Drawing 1 is referred to. The SAW device 10 The piezo-electric substrate 
1 1 (hatching is omitted), Two or more Kushigata electrodes 12 arranged on 1 
principal-plane 1 1a of the piezo-electric substrate 1 1 , With two or more electrode 
pads 13 arranged on 1 principal-plane 11a, and two or more bumps 14 stationed 
on 1 principal-plane 11a (specifically electrode pad 13) It has the side attachment 
wall 16 arranged between the insulating sheet 15 arranged so that 1 principal- 
plane 11a may be countered, and the piezo-electric substrate 1 1 and the 
insulating sheet 15, the external electrode 17 formed on the insulating sheet 15, 
and wiring Rhine 18 arranged on 1 principal-plane 11a. 
[0026] The piezo-electric substrate 1 1 consists of a piezoelectric ingredient. 
Specifically, the single crystal substrate which consists of piezoelectric material, 
such as lithium tantalate, lithium niobate, Xtal, a niobic acid potassium, langasite, 
and Xtal, can be used. For example, the lithium tantalate substrate of 36 degreey 
cut can be used. Moreover, the piezo-electric substrate with which the thin film 
which consists of a zinc oxide or alumimium nitride was formed can also be used. 
Here, the include angle of a cut of a substrate is explained using drawing 2 . The 
single crystal 21 of lithium tantalate and the crystallographic axis of a single 
crystal are shown in drawing 2 . The single crystal 21 has polarized 
spontaneously in the direction of a c-axis, i.e., Z shaft orientations. The substrate 
of 36 degreey cut is a substrate from which the single crystal 21 was cut so that 
V shaft which is made to rotate 36 degrees of Y-axes by setting a revolving shaft 
as the X-axis, and is acquired might serve as the direction of a normal. In 
drawing 2 , a dotted line shows the cutting direction. 
[0027] There is especially no limitation in the thickness of the piezo-electric 



substrate 1 1 . It is possible to be able to make the piezo-electric substrate 1 1 thin 
in the SAW device 10, for example, to make it within the limits which is 0.05mm - 
0.3mm. 

[0028] In addition, the SAW device 10 may be further equipped with the film 
which consists of a silicon compound formed on 1 principal-plane 1 1a so that the 
Kushigata electrode 12 might be covered. As a silicon compound, oxidation 
silicon (Si02, SiO) and silicon nitride are mentioned, for example. 
[0029] The Kushigata electrode 12 is an electrode for exciting a surface acoustic 
wave. The Kushigata electrode 12 consists of aluminum, a scandium, copper, or 
these alloys, for example, copper - 1 - 2wt% - the aluminium alloy to contain 
can be used. The Kushigata electrode 12 is arranged so that two Kushigata 
electrodes 12 may counter as a pair. Each Kushigata electrode 12 is electrically 
connected to the external electrode 17 through wiring Rhine 18, the electrode 
pad 13, and the bump 14. In addition, although it simplifies and the Kushigata 
electrode 12 is illustrating in drawing 1 so that it may have a 3 or five branches- 
like electrode, it has the electrode of the shape of dozens of or more branch in 
fact. Moreover, although the operation gestalt 1 shows the case where two pairs 
of Kushigata electrodes are formed, the number of the Kushigata electrodes is 
not limited to this. When using a SAW device as a filter, generally two or more 
pairs of Kushigata electrodes are formed. 

[0030] The electrode pad 13 is formed in order to connect a bump 14 and wiring 
Rhine 18. The electrode pad 13 consists of copper, aluminum, gold, or these 
alloys, as the electrode pad 1 3 - copper - 1 - 2wt% - the cascade screen of the 
aluminium alloy film and golden thin film to contain can be used. The thickness of 
the electrode pad 13 is 1 micrometer - about 3 micrometers. 
[0031] A bump 14 consists of a conductive ingredient, for example, consists of 
gold or a pewter. A bump's 14 diameter is 50 micrometers - about 200 
micrometers. The bump 14 penetrated the side attachment wall 16 and the 
insulating sheet 15, and has connected with the external electrode 17 electrically. 
In addition, a bump 14 does not need to penetrate a side attachment wall 16 so 



that the operation gestalt 12 may explain. 

[0032] The insulating sheet 15 consists of an insulating ingredient with low rigidity. 
The insulating sheet 15 can be formed by resin, for example, specifically, can be 
formed by the resin of an epoxy system. The thickness of the insulating sheet 15 
is 0.02mm - about 0.2mm. The insulating sheet 15 may also contain conductive 
solid packing arranged so that it may distribute to the interior. In this case, a 
bump 14 and the external electrode 17 may be electrically connected through 
solid packing. That is, it is not necessary to contact a bump 14 and the external 
electrode 17 directly in this case. Metaled powder can be used for solid packing. 
[0033] A side attachment wall 16 consists of insulating resin. A side attachment 
wall 16 can be easily formed by using a photopolymer especially. The piezo- 
electric substrate 1 1 , the insulating sheet 15, and a side attachment wall 16 form 
in the perimeter of the Kushigata electrode 12 the space 19 where the Kushigata 
electrode 12 can vibrate. Propagation of a surface acoustic wave is secured by 
space 19. As for space 19, it is desirable that it is a closed space. In addition, 
space 19 may be made into a closed space with the resin arranged so that the 
perimeter of a side attachment wall 16 may be covered. In addition, although 
drawing 1 (A) - (C) shows the case where a side attachment wall 16 is a frame- 
like, the side attachment wall does not need to enclose the perimeter of the 
Kushigata electrode. For example, a column-like configuration is sufficient as a 
side attachment wall. In this case, space around the Kushigata electrode is made 
into a closed space with the resin arranged so that the perimeter of a side 
attachment wall may be covered (also in the following operation gestalten, it is 
the same). The height of a side attachment wall 16, i.e., the distance of the 
piezo-electric substrate 11 and the insulating sheet 15, is 0.02mm - about 0.2mm. 
In addition, although the operation gestalt 1 explains the case where the 
insulating sheet 15 and a side attachment wall 16 are another members, both 
may really be fabricated by carrying out hot forming of the resin. 
[0034] The external electrode 17 functions as a terminal for mounting the SAW 
device 10 in other substrates. Wiring Rhine 18 is formed in order to connect the 



Kushigata electrode 12 and the electrode pad 13. The external electrode 17 and 
wiring Rhine 18 can be formed with the ingredient generally used to an electrical 
circuit. 

[0035] In addition, the SAW device 10 is an example of the SAW device of this 
invention, and the SAW device of this invention includes other various gestalten 
so that the following operation gestalten may explain. 

[0036] Since the electrode pad 13, a bump 14, and the external electrode 17 can 
be arranged on the same straight line in the SAW device of the operation gestalt 
1 , miniaturizing further is more possible than conventional equipment. Moreover, 
residual stress of the curvature of equipment, the connection of the electrode pad 
13 and a bump 14, and the connection of a bump 14 and the external electrode 
17 can be made small by using the resin ingredient of low rigidity for the 
insulating sheet 35. As a result of the curvature of equipment becoming small, 
mounting to other wiring substrates becomes easy, and dependability improves. 
Moreover, as a result of the residual stress of a connection becoming small, the 
dependability after mounting becomes high. 

[0037] (Operation gestalt 2) The operation gestalt 2 explains an example about 
the manufacture approach of the SAW device of this invention. 
[0038] By the manufacture approach of the operation gestalt 2, the bump first 
connected with two or more Kushigata electrodes for exciting the (a) surface 
acoustic wave and the Kushigata electrode electrically is formed on .the 1 
principal plane of a piezo-electric substrate. Then, one principal plane and the 
insulating sheet of (b) piezo-electricity substrate are made to counter, and a 
piezo-electric substrate and an insulating sheet are made to approach so that a 
bump may penetrate an insulating sheet. 

[0039] In addition, the manufacture approach of the operation gestalt 2 is an 
example of the manufacture approach of this invention, and the manufacture 
approach of this invention includes other various gestalten so that the following 
operation gestalten may explain. By the manufacture approach of this invention, 
the member explained with the operation gestalt 1, for example, a piezo-electric 



substrate, the Kushigata electrode, an electrode pad, a bump, an insulating sheet, 
a side attachment wall, an external electrode, and a member called wiring Rhine 
can be used. 

[0040] (Operation gestalt 3) The operation gestalt 3 explains an example of the 
SAW device of this invention explained with the operation gestalt 1. The sectional 
view of the SAW device 30 of the operation gestalt 3 is shown in drawing 3 R> 3 
(A) and (B). Drawing 3 (B) is the sectional view which looked at the piezo-electric 
substrate 31 side from line X-X of drawing 3 (A). Drawing 3 (A) is a sectional 
view in line Y-Y of drawing 3 (B). 

[0041] Two or more Kushigata electrodes 32 with which the SAW device 30 has 
been arranged on 1 principal-plane 31a of the piezo-electric substrate 31 and the 
piezo-electric substrate 31, With two or more electrode pads 33 arranged on 1 
principal-plane 31a, and two or more bumps 34 stationed on 1 principal-plane 
31a (specifically on the electrode pad 33) It has wiring Rhine 38 which connects 
electrically the side attachment wall 36 arranged between the insulating sheet 35 
arranged so that 1 principal-plane 31a may be countered, and the piezo-electric 
substrate 31 and the insulating sheet 35, the external electrode 37 formed on the 
insulating sheet 35, the Kushigata electrode 32, and the electrode pad 33. 
Thickness is [ 0.6mm and the superficial size of the SAW device 30 ] 
1.5mmx1.0mm. 

[0042] The piezo-electric substrate 31 is a lithium tantalate substrate of 36 
degreey cut. Thickness is 0.3mm and the size of 1 principal-plane 31a of the 
piezo-electric substrate 31 is 1.5mmx1.0mm. In addition, in the SAW device 30, it 
is possible to use the still thinner piezo-electric substrate 31, and the piezo- 
electric substrate whose thickness is 0.15mm can also be used. 
[0043] The SAW device 30 is equipped with four bumps 34. A bump 34 consists 
of gold. The bump 34 penetrated the side attachment wall 36 and the insulating 
sheet 35, and has connected with the external electrode 37 electrically. The 
piezo-electric substrate 31, the Kushigata electrode 32, the electrode pad 33, 
and a bump 34 constitute a surface acoustic element (it may be hereafter called 



a SAW component) 40. 

[0044] The insulating sheet 35 consists of epoxy system resin. The thickness of 
an insulating sheet is 0.025mm and superficial size is the same as that of the 
piezo-electric substrate 31. 

[0045] A side attachment wall 36 consists of resin of an epoxy system. The 
thickness of a side attachment wall 36 is 0.05mm, and size is the same as that of 
the piezo-electric substrate 11. The piezo-electric substrate 31, the insulating 
sheet 35, and a side attachment wall 36 form in the perimeter of the Kushigata 
electrode 32 the closed space 39 where the Kushigata electrode 32 can vibrate. 
[0046] The external electrode 37 consists of the nickel layer and gold layer by 
which the laminating was carried out to order from the insulating sheet 35 side. 
The insulating sheet 35, a side attachment wall 36, and the external electrode 37 
constitute a carrier 41. 

[0047] (Operation gestalt 4) The operation gestalt 4 explains an example which 
manufactured the SAW device 30 using the manufacture approach explained 
with the operation gestalt 2. About the manufacture approach of the operation 
gestalt 4, the sectional view of a production process is shown in drawing 4 (A) - 
(E). In addition, in drawing 4 (A) - (E), although only one SAW device 30 is 
shown, generally two or more devices are formed at once using a wafer-like 
substrate. 

[0048] First, as shown in drawing 4 (A), the Kushigata electrode 32, the electrode 
pad 33, and wiring Rhine 38 (not shown) are formed on 1 principal-plane 31a of 
the piezo-electric substrate 31. These can be formed by patterning using the 
formation of a metal membrane and photolithography by sputtering. Furthermore, 
a bump 34 is formed on the electrode pad 33. A bump 34 connects a golden wire 
to the electrode pad 33 by ball bonding, and can form by cutting the golden wire. 
Thus, the SAW component 40 is formed. 

[0049] Behind, as it is parallel or is shown in drawing 4 (B) before the process of 
drawing 4 (A) on the other hand, carrier 41a is formed. About the manufacture 
approach of carrier 41a, a process sectional view is shown in drawing 5 (A) - (D). 



First, as shown in drawing 5 (A), the resin sheet 52 is formed on the mold release 
sheet 51. The resin sheet 52 consists of resin of a semi-hardening condition. 
Then, as shown in drawing 5 (B), by machining of punching etc., the center 
section of the mold release sheet 51 and the resin sheet 52 is pierced, and side- 
attachment-wall 36a is formed. Side-attachment-wall 36a becomes a side 
attachment wall 36 by stiffening resin. 

[0050] On the other hand, as shown in drawing 5 (C), insulating sheet 35a is 
formed on the mold release sheet 53, and the external electrode 37 is formed on 
insulating sheet 35a. Insulating sheet 35a consists of resin of a semi-hardening 
condition, and becomes the insulating sheet 35 by hardening of resin. The 
external electrode 37 can be formed by plating, vacuum deposition, or sputtering. 
At this time, patterning can be performed using a metal mask or the FOTORISO 
etching method. Moreover, the external electrode 37 can be formed also by 
removing some metal sheets by etching, after sticking a metal sheet on insulating 
sheet 35a with adhesives. Metals, such as copper with easy extension for a 
metal sheet, are desirable. Moreover, what applied resin and formed insulating 
sheet 35a on the metal sheet may be used. According to the approach using a 
metal sheet, the thick and reliable external electrode 37 can be formed easily. 
[0051] Then, as shown in drawing 5 (D), after sticking and uniting insulating 
sheet 35a and side-attachment-wall 36a which exfoliated the mold release sheet 
53, the mold release sheet 51 is exfoliated and carrier 41a is formed. Side- 
attachment-wall 36a is formed in the location corresponding to a bump 34. What 
is necessary is just to have pasted up side-attachment-wall 36a and insulating 
sheet 35a on extent from which it does not separate. Specifically, both can be 
stuck and united by heating both at the temperature which resin does not harden, 
pressurizing side-attachment-wall 36a and insulating sheet 35a. 
[0052] Next, 1 principal-plane 31a of the piezo-electric substrate 31 and 
insulating sheet 35a (carrier 41a) are made to counter, as shown in drawing 4 (C). 
And side-attachment-wall 36a and insulating sheet 35a are penetrated, the 
piezo-electric substrate 31 and insulating sheet 35a are pressurized, and a bump 



34 makes them approach so that it may connect with the external electrode 37 as 
shown in drawing 4 (D). Hereafter, the process which connects a bump 34 to the 
external electrode 37 may be called mounting process. Side-attachment-wall 36a 
sticks to the piezo-electric substrate 31, and both are made to approach at this 
time, so that the piezo-electric substrate 31, side-attachment-wall 36a, and 
insulating sheet 35a may form a closed space. Side-attachment-wall 36a and 
insulating sheet 35a can be made to penetrate a bump 34 with small welding 
pressure at this mounting process by heating carrier 41a (insulating sheet 35a 
and side-attachment-wall 36a) at temperature lower than the curing temperature 
of resin, and softening resin. It is desirable to heat carrier 41a (insulating sheet 
35a and side-attachment-wall 36a) to the temperature more than the glass 
transition temperature of resin especially. Moreover, when curing temperature of 
the resin which is the ingredient of insulating sheet 35a and side-attachment-wall 
36a is set to T1 (degree C), it is desirable to heat carrier 41a at the temperature 
below ** (T1-20). By this, it can prevent that resin hardens in the middle of a 
mounting process. 

[0053] Next, as shown in drawing 4 (E), by heating carrier 41a at the temperature 
of 160 degrees C, side-attachment-wall 36a and insulating sheet 35a are 
stiffened, and the carrier 41 equipped with a side attachment wall 36 and the 
insulating sheet 35 is formed. Thus, the SAW device 30 can be formed. 
[0054] In addition, by the manufacture approach of the operation gestalt 4, two or 
more SAW components 40 can be formed on a wafer, as shown in drawing 6 (A) 
and (B), or drawing 7 (also in the following operation gestalten, it is the same). 
Drawing 6 (A) shows the top view of the piezo-electric wafer-like substrate 61 , 
and drawing 6 (B) shows the enlarged drawing of the field A of drawing 6 (A). 
Drawing 7 is the enlarged drawing showing other examples about the field A of 
drawing 6 (A). As for a wafer, that whose diameter is 3-4 inches is usually used. 
Moreover, the piezo-electric substrate which cut down the wafer in specific 
magnitude may be used. 

[0055] Similarly, as shown in drawing 8 (A) and (B), or drawing 9 R> 9, two or 



more carriers 41 may be formed in coincidence (also in the following operation 
gestalten, it is the same). Drawing 8 R> 8 (A) shows the case where two or more 
side-attachment-wall 36a (a slash shows drawing 8 (B) and drawing 9 R> 9) is 
formed on the insulating sheet 81 which is the aggregate of insulating sheet 35a. 
Drawing 8 (B) shows the enlarged drawing of the field B of drawing 8 (A). 
Moreover, drawing 9 is the enlarged drawing of other examples of Field B. 
[0056] After dividing two or more SAW components 40 formed using the piezo- 
electric wafer-like substrate 61 for every component, they may be mounted in the 
insulating sheet 81. Moreover, two or more SAW components 40 formed using 
the piezo-electric substrate 61 may be put in block as they are, and may be 
mounted in the insulating sheet 81. By mounting collectively, a SAW device can 
be manufactured with sufficient productivity to low cost. 

[0057] In addition, by the manufacture approach of the operation gestalt 4, two or 
more SAW components are produced using piezo-electric wafer-like thick 
substrate, and after mounting in a carrier as further shown in drawing 8 (B) or 
drawing 9 collectively, a piezo-electric substrate may be ground and you may 
make it thin (also in the following operation gestalten, it is the same). It is 
desirable to close the boundary of the SAW component and carrier in the edge of 
a wafer by removable resin in the case of polish. By this, it can prevent that an 
abrasive material invades between a SAW component and a carrier. By this 
manufacture approach, since a SAW device can be formed using a thick piezo- 
electric substrate, a SAW device can be especially manufactured with the 
sufficient yield. 

[0058] By the manufacture approach of the operation gestalt 4, since the 
insulating sheet 35 consists of a rigid low ingredient, a mounting process can be 
performed easily. Moreover, since it is not necessary to arrange a bump's 34 
height, manufacture is easy. Moreover, since soldering is not needed for 
immobilization with the SAW component 40 and a carrier 41 , it becomes 
unnecessary to heat a component to an elevated temperature, and pyroelectric 
destruction of a component can be prevented. 



[0059] In addition, the piezoelectric substrate 31 and insulating sheet 35a may 
be made to approach in the mounting process of drawing 4 (D), impressing a 
supersonic wave to the SAW component 40, carrier 41a (insulating sheet 35a 
and side-attachment-wall 36a), or both. What is necessary is just to impress a 
supersonic wave during the 1 scheduled time in a mounting process. What is 
necessary is to start impression of a supersonic wave after [ of 100 ] m seconds, 
and just to specifically impress a supersonic wave until after mounting 
termination, after a bump 34 starts the penetration to side-attachment-wall 36a. 
By impressing a supersonic wave, the effectiveness which can make small 
welding pressure in (1) mounting process and which can make low whenever [ in 
(2) mounting processes / stoving temperature ] that the (3) bump 34 and the 
external electrode 37 are connectable good is acquired. Below, such 
effectiveness is explained. 

[0060] If the welding pressure at the time of a mounting process is too high, the 
piezo-electric substrate 31 may break, or side-attachment-wall 36a may be 
crushed. Therefore, the small thing of the welding pressure at the time of a 
mounting process is desirable. In the manufacture approach of the operation 
gestalt 4, if the number of bumps 34 is set to n (it is the same hereafter), welding 
pressure required for making a bump 34 penetrate will be made to 70% or less 
by impressing the supersonic wave of 0.1 n (W). Moreover, required welding 
pressure is made to 50% or less by impressing the supersonic wave of 0.2andn 
(W). 

[0061] If whenever [ stoving temperature / at the time of a mounting process ] is 
too high, the resin which constitutes insulating sheet 35a and side-attachment- 
wall 36a may become soft too much. Moreover, if whenever [ stoving 
temperature ] is too high, the property of the SAW component 40 may deteriorate. 
Therefore, the low thing of whenever [ stoving temperature / at the time of a 
mounting process ] is desirable. In the manufacture approach of the operation 
gestalt 4, (degree C) is made to 80% or less by impressing the supersonic wave 
of O.landn (W) whenever [ required for making bump 34 penetrate stoving 



temperature ]. Moreover, (degree C) is made to 60% or less whenever [ required 
stoving temperature ] by impressing the supersonic wave of 0.2andn (W). 
[0062] If a supersonic wave is impressed at the time of a mounting process, 
since it can prevent that resin remains in the interface of a bump 34 and the 
external electrode 37, the dependability of the connection of a bump 34 and the 
external electrode 37 improves. Consequently, a SAW device with the high 
dependability over an environmental change and vibration is obtained. 
[0063] Furthermore, when impressing a supersonic wave in a mounting process, 
it is desirable to perform a mounting process so that a bump 34 and the external 
electrode 37 may be formed withgold and both may be connected at a golden 
solid phase diffusion reaction. What is necessary is to make whenever [ stoving 
temperature ] into within the limits of 120 degrees C - 200 degrees C, and just to 
specifically perform a mounting process, impressing the supersonic wave of 
0.2andn (W) - 1 , and n (W) within the limits. Since a part of supersonic wave 
impressed at this time is absorbed by insulating sheet 35a and side-attachment- 
wall 36a, even if it impresses a supersonic wave with an output higher than the 
output of the supersonic wave impressed by general mounting, there is little 
breakage of a SAW device. Therefore, the supersonic wave of a high output can 
be impressed and it becomes possible to reduce whenever [ stoving 
temperature ] to 120 degrees C. By connecting a bump 34 and the external 
electrode 37 using a golden solid phase diffusion reaction, the dependability of 
connection between a bump 34 and the external electrode 37 can be improved. 
Moreover, according to this connection method, it can prevent that the property 
of the SAW component 40 falls with heating. 

[0064] (Operation gestalt 5) The operation gestalt 5 explains other examples of 
the SAW device of this invention. About the SAW device 100 of the operation 
gestalt 5, a sectional view is shown in drawing 10 (A). Moreover, the sectional 
view when seeing the piezo-electric substrate 31 side from line X-X of drawing 10 
(A) is shown in drawing 10 (B). The sectional view of drawing 10 (A) is a 
sectional view in line Y-Y of drawing 10 (B). Illustration of wiring Rhine 38 is 



omitted in drawing 10 (B). 

[0065] In addition to the SAW device 30 of the operation gestalt 3, the SAW 
device 100 is further equipped with the septum 101 arranged between the 
Kushigata electrode 32 and a side attachment wall 36. Except for a septum 101, 
the SAW device 100 is the same as the SAW device 30. 
[0066] A septum 101 consists of resin. Specifically, photosensitive acrylic resin, a 
photosensitive epoxy resin, or photosensitive polyimide resin can be used. The 
piezo-electric substrate 31, the insulating sheet 35, and the septum 101 form the 
2nd closed space 109. That is, the closure of the perimeter of the Kushigata 
electrode 32 is carried out to the duplex by closed space 39 and 109. 
Furthermore, a septum 101 prevents the insulating sheet 35 with low rigidity 
deforming, and contacting the Kushigata electrode 32. Thus, in order to equip the 
SAW device 100 with a septum 101, a SAW device with especially high property 
and dependability is obtained. 

[0067] The SAW device 100 can be manufactured by adding the process which 
forms a septum 101 to the manufacture approach explained with the operation 
gestalt 4. An example of the manufacture approach is explained below. First, as 
shown in drawing 1 1 (A), the Kushigata electrode 32 and the electrode pad 33 
are formed on 1 principal-plane 31a of the piezo-electric substrate 31. 
[0068] Next, as shown in drawing 1 1 (B), the photosensitive acrylic resin sheet 
1 1 1 is laminated on 1 principal-plane 31a. It is made for the thickness of the 
acrylic resin sheet 1 1 1 to become larger than the height of a side attachment wall 
36. 

[0069] Next, as shown in drawing 11 (C), exposure and development of the 
acrylic resin sheet 111 are performed, patterning of the acrylic resin sheet 111 is 
carried out, and septum 101a is formed. Septum 101a becomes a septum 101 by 
hardening of resin. 

[0070] Next, as shown in drawing 1 1 (D), a bump 34 is formed on the electrode 
pad 33. After that, the SAW device 100 can be manufactured by the approach 
explained with the operation gestalt 4, and the same approach. 



[0071] By the above-mentioned manufacture approach, it can prevent the 
insulating sheet 35 deforming and contacting the Kushigata electrode 32 by 
forming a septum 101 . Moreover, a side attachment wall 36 can prevent 
deforming with high welding pressure and contacting the Kushigata electrode 32. 
[0072] (Operation gestalt 6) The operation gestalt 6 explains an example of 
others of the SAW device of this invention. About the SAW device 120 of the 
operation gestalt 6, a sectional view is shown in drawing 12 R> 2. It differs in that 
the SAW device 120 is further equipped with the roof member 121 compared 
with the SAW device 100. With the operation gestalt 6, the overlapping 
explanation is omitted about the same part as the SAW device 1 00. 
[0073] The roof member 121 is arranged between the piezo-electric substrate 31 
and the insulating sheet 35. The roof member 121 consists for example, of 
acrylic resin. The roof member 121 is a member used as the lid of a septum 101. 
The piezo-electric substrate 31, a septum 101, and the roof member 121 form 
the 2nd closed space 129. The roof member 121 touches the insulating sheet 35. 
[0074] In the SAW device 120, the closure of the perimeter of the Kushigata 
electrode 32 is carried out to the duplex by a closed space 39 and the closed 
space 129. Therefore, according to the SAW device 120, the airtightness around 
the Kushigata electrode 32 can be raised. Moreover, the insulating sheet 35 can 
prevent contacting the Kushigata electrode 32. 

[0075] The SAW device 120 can be manufactured by arranging the roof member 
121 on septum 101a after the process of drawing 11 (C). The roof member 121 
can form the sheet which consists of a photopolymer by carrying out patterning 
by exposure and development. At this time, the sum of the height of septum 101a 
and the thickness of the roof member 121 forms septum 101a and the roof 
member 121 so that it may become larger than the height of a side attachment 
wall 36. By the manufacture approach of the operation gestalt 6, the 
effectiveness explained with the operation gestalt 5 is acquired. Furthermore, 
according to this manufacture approach, it can prevent that the property of the 
SAW component 40 falls with the organic solvent generated when stiffening resin. 



[0076] In addition, the roof member 121 may be arranged in the insulating sheet 
35 and the distant location. About such a SAW device 130, a sectional view is 
shown in drawing 13 . In the SAW device 130, since the insulating sheet 35 and 
the roof member 121 do not touch, it can prevent that a chemical reaction etc. 
arises among both. For this reason, a SAW device especially with high 
dependability is obtained. Moreover, the insulating sheet 35 and the roof member 
121 can be formed with a different ingredient. 

[0077] (Operation gestalt 7) The operation gestalt 7 explains other examples of 
the SAW device of this invention. About the SAW device 140 of the operation 
gestalt 7, the enlarged drawing of the part of a SAW component is shown in 
drawing 14 . In addition, the SAW device 140 is equipped with the carrier 41 as 
well as the SAW device 30. 

[0078] Only points equipped with the film 141 with which the SAW device 140 
was formed on 1 principal-plane 31a of the piezo-electric substrate 31 as 
compared with the SAW device 30 of the operation gestalt 3 differ. With the 
operation gestalt 7, the overlapping explanation is omitted about the same part 
as the SAW device 30. 

[0079] The SAW device 140 is equipped with the film 141 formed on 1 principal- 
plane 31a so that two or more Kushigata electrodes 32 might be covered. The 
film 141 consists of an ingredient which raises the adhesive property of the 
piezo-electric substrate 31 and a side attachment wall 36. A silicon compound 
can be used, for example, specifically, oxidation silicon (Si02, SiO) and silicon 
nitride can be used. 

[0080] In the SAW device 140, the adhesive property between the piezo-electric 
substrate 31 and a side attachment wall 36 improves with the film 141 . For this 
reason, the moisture which trespasses upon a closed space 39 from the interface 
of the piezo-electric substrate 31 and a side attachment wall 36 can be 
decreased, and the moisture resistance of equipment improves. Moreover, the 
dependability of a device improves by adhesive improvement. 
[0081] In order to check this effectiveness, the SAW devices 30 and 140 were 



actually produced, and the leakage test using inert gas was performed. 
Consequently, the amount of leaks of the gas from a closed space in the SAW 
device 140 became 1/10 or less [ of the amount of leaks in the SAW device 30 ]. 
[0082] Moreover, the reliability trial left under 85 degrees C and the ambient 
atmosphere of 85% of relative humidity was performed about the SAW devices 
30 and 140. Consequently, the defect incidence rate of the SAW device 140 was 
very low compared with the SAW device 30. 

[0083] Moreover, the spalling test was performed about the SAW devices 30 and 
140. Consequently, the defect incidence rate of the SAW device 140 was very 
low compared with the SAW device 30. 

[0084] (Operation gestalt 8) The operation gestalt 8 explains other examples of 
the SAW device of this invention. The SAW device of the operation gestalt 8 is a 
device which formed the protection member in the SAW device 30. 
[0085] The sectional view of the SAW device 150 of the operation gestalt 8 is 
shown in drawing 15 . the SAW device 150 - the SAW device 30 - comparing -- 
a side face (side attachment wall 36) - a wrap - it differs in that the damp-proof 
protection member 151 is formed like. 

[0086] The protection member 151 consists of a damp-proof high ingredient. 
Specifically, a silicon compound, epoxy system resin, silicone system resin, 
fluororesin, or acrylic resin can be used. Water-repellent fluororesin, and Si02 or 
SiN can still more specifically be used. When it is left in 121 degrees C, two 
atmospheric pressures, and a saturated steam draft for 20 hours, as for the resin 
used as the ingredient of the protection member 151, it is desirable that 
fluctuation of mass is 2% or less. 

[0087] The protection member 1 51 raises the shock resistance of equipment 
while preventing that moisture trespasses upon a closed space 39. Therefore, 
the SAW device 150 has moisture resistance and shock resistance still higher 
than the SAW device 30. 

[0088] in addition, the protection member 151 - other principal plane 31b (1 
principal-plane 31a is the principal plane of the opposite side) of the piezo- 



electric substrate 31 , and the side face (side attachment wall 36) of equipment 
a wrap -- you may form like. The sectional view of an example is shown in 
drawing 16 about such a SAW device 160. 

[0089] It differs in that the SAW device 160 is equipped with the protection 
member 161 in the SAW device 30. The protection member 161 is formed so that 
other principal plane 31b of the piezo-electric substrate 31 and a side face may 
be covered. The same ingredient as the protection member 151 can be used for 
the protection member 161. Since the protection member 161 is formed so that 
other principal plane 31b may be covered, in addition to the effectiveness 
acquired by the protection member 151, the further excellent shock resistance is 
obtained. The protection member 161 is a protection member which formed as 
one the 1st protection member formed so that a side attachment wall 36 might be 
covered, and the 2nd protection member formed so that other principal plane 31b 
might be covered. 

[0090] The SAW devices 150 and 160 were actually produced, and shock-proof 
evaluation was performed. The trial which a 10g dead weight is attached [ trial ] 
to each equipment, and specifically drops a concrete side was performed. 
Consequently, the SAW device 160 excelled the SAW device 150 in shock 
resistance further. 

[0091] In addition, the protection member may be further covered with the wrap 
protective coat in the front face (also in the following protection members, it is the 
same). A protective coat consists of for example, a silicon compound, a water- 
repellent resin ingredient, or a metallic material. A silicon dioxide and silicon 
nitride can be used as a silicon compound. Fluororesin and silicone system resin 
can be used as a water-repellent resin ingredient. 

[0092] (Operation gestalt 9) The operation gestalt 9 explains other examples of 
the SAW device of this invention. About the SAW device 1 70 of the operation 
gestalt 9, a sectional view is shown in drawing 17 . The SAW device 170 is 
equipped with the protection member 171 formed on other principal plane 31b (1 
principal-plane 31a is the principal plane of the opposite side) of the piezo- 



electric substrate 31. 

[0093] The protection member 171 is formed in order to raise the shock 
resistance of equipment. The protection member 171 consists of an ingredient 
which absorbs an impact, for example, consists of resin. Specifically, epoxy 
system resin, silicone system resin, or acrylic resin can be used. Also in these, 
when the contraction stress at the time of hardening is taken into consideration, 
silicone system resin with low rigidity is more desirable. 
[0094] The SAW devices 30 and 170 were formed using the piezo-electric 
substrate 31 whose thickness is 0.15mm, and shock resistance was evaluated. 
The SAW devices 30 and 170 which attached the 100g dead weight were 
specifically dropped to the concrete side, and shock resistance was evaluated. 
Consequently, in the SAW device 170, shock resistance was improving further 
rather than the SAW device 30. 

[0095] In addition, like the SAW device 160, the protection member 171 may be 
formed so that other principal plane 31b and a side face may be covered. By this, 
the moisture resistance and shock resistance of a SAW device improve. 
[0096] (Operation gestalt 10) The operation gestalt 10 explains other examples 
about the SAW device and its manufacture approach of this invention. 
[0097] About the manufacture approach of the operation gestalt 10, a process 
sectional view is shown in drawing 18 (A) -18(C). First, a carrier 182 and the 
SAW component 40 are made to counter in the upper part of a plinth 181, as 
shown in drawing 18 (A). As a plinth 181 , the plinth made from stainless steel to 
which the coat of the front face was carried out of Teflon (trademark) can be 
used, for example. A carrier 182 can be formed except for not forming the 
external electrode 37 by the approach shown in drawing 5 , and the same 
approach. The SAW component 40 can be formed by the approach explained by 
drawing 4 (A), and the same approach. 

[0098] Next, as shown in drawing 18 (B), a carrier 182 is made to penetrate a 
bump 34 and a bump 34 is pushed against a plinth 181 . The tip of the bump 34 
who penetrated the carrier 182 is available as an electrode terminal area. 



[0099] It is desirable to prepare the film for fixing prevention (for example, Teflon 
coat) in the front face of a plinth 181 at the process of drawing 18 (B). By this, it 
can prevent that a bump 34 and a plinth 181 fix. Thus, the SAW device 180 
shown in drawing 18 (C) is obtained. 

[0100] By the manufacture approach of the operation gestalt 10, since the 
process which forms the external electrode 37 can be skipped, the SAW device 
of this invention can be manufactured cheaply. Moreover, to form the external 
electrode 37, it is necessary to form the insulating sheet 35 with an ingredient 
which bears the process which forms the external electrodes 37, such as a 
plating process and a gaseous-phase membrane formation process. On the 
other hand, there is such no constraint by the manufacture approach of the 
operation gestalt 10. For this reason, the width of face of selection of the 
ingredient of the insulating sheet 35 spreads. 

[0101] In addition, the plinth which equipped with the crevice the part in which an 
electrode terminal area is formed instead of the plinth 181 may be used. About 
the manufacture approach using such a plinth 191, the sectional view of a 
production process is shown in drawing 19 (A) - (C). 

[0102] Drawing 19 (A) In the production process of - (C), the plinth 191 by which 
crevice 191a was formed in the part in which an electrode terminal area is 
formed is used. Consequently, the tip of the bump 34 who penetrated the carrier 
182 is formed in the form of crevice 191a, and is set to electrode terminal area 
34a. Thus, by using a plinth 191, electrode terminal area 34a can be formed 
correctly, and a SAW device can be easily mounted with sufficient dependability. 
[0103] (Operation gestalt 11) The operation gestalt 1 1 explains other examples 
about the SAW device and its manufacture approach of this invention. About the 
manufacture approach of the operation gestalt 1 1, a process sectional view is 
shown in drawing 20 (A) and (B). 

[0104] First, a carrier 182 and the SAW component 40 are made to counter in the 
upper part of the wiring substrate 201 , as shown in drawing 20 (A). The wiring 
substrate 201 contains electrode 201b formed on substrate 201a and substrate 



201a. Substrate 201a consists offer example, glass epoxy, paper epoxy, a paper 
phenol, aramid resin, or ceramics. Electrode 201b consists of gold and tin plating 
may be performed to the front face. A printed circuit board is sufficient as the 
wiring substrate 201, and the ceramics substrate with which the circuit was built 
in is sufficient as it. The SAW component 40 and the carrier 182 are the same as 
that of what was mentioned above. 

[0105] Next, as shown in drawing 20 (B), a carrier 182 is made to penetrate a 
bump 34 and a bump 34 and electrode 201b are connected further electrically. 
The conditions at this time change with ingredients of electrode 201b. 
[0106] When both the bump 34 and electrode 201b consist of gold, both can be 
connected electrically and mechanically by the golden solid phase diffusion 
reaction. A golden solid phase diffusion reaction can heat the wiring substrate 
201 at 120 degrees C - about 300 degrees C, and can be made to raise it by 
impressing a supersonic wave. However, when the piezo-electric substrate 31 
consists of an ingredient with a high pyroelectric multiplier, in order to avoid 
pyroelectric destruction, it is necessary to make whenever [ stoving temperature ] 
into 200 degrees C or less. When using the Xtal substrate with a pyroelectric 
multiplier low as a piezo-electric substrate 31 , heating to about 300 degrees C is 
possible. Moreover, whenever [ stoving temperature ] is restricted by the 
ingredient of a side attachment wall 36 or the insulating sheet 35. When 
whenever [ stoving temperature ] is as low as about 120 degrees C, it is 
necessary to impress the supersonic wave of 1andn (W) (n is number of bumps 
34) extent. 

[0107] When a bump 34 consists of gold and electrode 201b consists of gold with 
which soot plating was performed to the front face, both can be connected 
electrically and mechanically only by impressing a supersonic wave without 
heating. Specifically, a bump 34 and electrode 201b are mechanically 
[ electrically and ] connectable by impressing the supersonic wave of 0.2andn 
(W). However, mounting of the SAW component 40 becomes easy by heating at 
this time. However, as for heating, it is desirable to carry out in the range in which 



the property of the SAW component 40 does not deteriorate. A bump's 34 gold 
and the tin of electrode 201b form an eutectic at a subsequent reflow process, 
and form firm junction. 

[0108] (Operation gestalt 12) The operation gestalt 12 explains other examples of 
the SAW device of this invention. About the SAW device 21 0 of the operation 
gestalt 12, a sectional view is shown in drawing 2121 (A) and (B). Drawing 21 (A) 
is a sectional view (wiring Rhine 38 is omitted) in line Y-Y of drawing 21 (B). 
Drawing 21 (B) is a sectional view when seeing the piezo-electric substrate 31 
side from line X-X of drawing 21 (A). 

[0109] The SAW device 210 is equipped with the side attachment wall 215 
arranged around the Kushigata electrode 32. A side attachment wall 215 consists 
of the same ingredient as a side attachment wall 36. A side attachment wall 215 
is arranged in the same location as the septum 101 of drawing 10 (B). The piezo- 
electric substrate 31 , a side attachment wall 215, and the insulating sheet 35 
form a closed space 219. In the SAW device 210, the side attachment wall 215 is 
arranged inside the bump 34. A bump 34 does not penetrate a side attachment 
wall 215, but penetrates only the insulating sheet 35. 
[0110] The manufacture approach of the SAW device 210 is explained below. 
The SAW device 210 can be manufactured except for the production process of 
a side attachment wall 215 by the approach explained with the operation gestalt 
4, and the same approach. 

[01 1 1] A side attachment wall 215 may be formed on the piezo-electric substrate 
31 , or may be formed on the insulating sheet 35. When forming a side 
attachment wall 215 on the piezo-electric substrate 31 , it can form with 
photolithography using photosensitive resin. By this, a side attachment wall 215 
can be formed in a position with a sufficient precision, and the miniaturization of 
equipment and improvement in the manufacture yield are attained. When forming 
a side attachment wall 215 on the insulating sheet 35, it can form by the same 
approach as a side attachment wall 36. 

[01 12] By the manufacture approach of the SAW device 210, in order not to 



make a side attachment wall penetrate a bump 34, control of the conditions at 
the time of a mounting process becomes easy. 

[0113] In addition, a protection member may be formed so that other principal 
plane 31 b of the side face of the SAW device 210 or the piezo-electric substrate 
31 may be covered. About SAW device 210a in which the protection member 
151 was formed only on the side face of equipment, a sectional view is shown in 
drawing 22 (A). Moreover, a sectional view is shown in drawing 22 (B) about 
SAW device 210b which formed the protection member 161 so that the side face 
of equipment and other principal plane 31b might be covered. By forming a 
protection member, the moisture resistance and shock resistance of equipment 
improve. 

[01 14] Moreover, the insulating sheet 35 may be equipped with roof section 35b. 
About such SAW device 210c, a sectional view is shown in drawing 23 . In SAW 
device 210c, the piezo-electric substrate 31, a side attachment wall 215, and roof 
section 35b form a closed space 219. In addition, a protection member may be 
formed in the perimeter of SAW device 210c like the SAW devices 210a and 
210b. 

[0115] (Operation gestalt 13) The operation gestalt 13 explains an example about 
the circuit module of this invention. About the circuit module 240 of the operation 
gestalt 13, a sectional view is shown in drawing 24 . The circuit module 240 
contains the wiring substrate 201 , the SAW device 30, and the protection 
member 241. 

[01 16] Passive circuit elements, such as a functional device, may be mounted on 
the wiring substrate 201. Specifically, discrete part and semiconductor integrated 
circuits, such as resistance, a capacitor, a coil, and diode, may be mounted. The 
SAW device 30 can be mounted by soldering the external electrode 37 to 
electrode 201b of for example, a wiring substrate. By the circuit module 240, 
since the insulating sheet 35 consists of an ingredient of low rigidity, the 
insulating sheet 35 absorbs the stress produced by soldering. Therefore, the thin 
piezo-electric substrate 31 can be used by the circuit module 240. 



[01 17] The SAW device 30 is covered by the protection member 241 . The same 
ingredient as the protection member 151 can be used for the protection member 
241. 

[0118] In addition, the ceramics laminated circuit board by which electronic parts 
were built in the interior may be used instead of the wiring substrate 201 . About 
such a circuit module 250, a sectional view is typically shown in drawing 25 . 
[01 19] The circuit module 250 is equipped with the ceramics laminated circuit 
board 251, the SAW device 30, and the protection member 252 and passive 
circuit elements. Wiring Rhine 253 and the grand electrode 254 are formed in the 
front face of the ceramics laminated circuit board 251. The capacitive component 
255 is formed in the interior of the ceramics laminated circuit board 251 . The 
SAW device 30 and the resistance element 256 (hatching is omitted) are 
mounted in wiring Rhine 253. 

[0120] The SAW device 30 is covered by the protection member 252. The same 
ingredient as the protection member 151 can be used for the protection member 
252. 

[0121] In addition, the SAW devices mounted on the wiring substrate 201 or the 
ceramics laminated circuit board 251 may be other SAW devices of not only the 
SAW device 30 but this invention. 

[0122] (Operation gestalt 14) The operation gestalt 14 explains other examples 
about the surface acoustic wave device of this invention. The SAW device of the 
operation gestalt 14 is equipped with two or more Kushigata electrodes for 
exciting the surface acoustic wave arranged on the 1 principal plane of a piezo- 
electric substrate and said piezo-electric substrate, two or more bumps stationed 
on said 1 principal plane, and the member which is arranged at said 1 principal- 
plane side, and contains resin. Said bump and said Kushigata electrode are 
connected electrically. Said some of bumps [ at least ] are buried in said member. 
[0123] The SAW device of the operation gestalt 14 is further equipped with the 
circuit board further arranged so that said one principal plane of said piezo- 
electric substrate may be countered. Said circuit board is equipped with wiring 



Rhine formed in the front face by the side of said piezo-electric substrate. The 
member containing said resin is a space formation member for forming in the 
perimeter of said Kushigata electrode the space where said Kushigata electrode 
can vibrate. 

[0124] The SAW device of the operation gestalt 14 contains the SAW device of 
various gestalten so that the following operation gestalten may explain. In 
addition, although the frame-like space formation member is shown in the 
following operation gestalten, the space formation member does not need to 
enclose the perimeter of the Kushigata electrode. For example, a column-like 
configuration is sufficient as a space formation member. In this case, space 
around the Kushigata electrode is made into a closed space with the resin 
arranged so that the perimeter of a space formation member may be covered. 
[0125] (Operation gestalt 15) The operation gestalt 15 explains an example about 
the manufacture approach of the SAW device of this invention. 
[0126] By the manufacture approach of the operation gestalt 15, a surface 
acoustic element equipped with two or more bumps first connected to two or 
more Kushigata electrodes formed in one principal plane of (i) piezo-electricity 
substrate and said piezo-electric substrate and said two or more Kushigata 
electrodes electrically and the circuit board equipped with one principal plane in 
which wiring Rhine was formed are formed. Then, said one principal plane of the 
(ii) aforementioned piezo-electricity substrate and said one principal plane of said 
circuit board are arranged so that it may counter on both sides of a space 
formation member. Then, said circuit board and said surface acoustic element 
are made to approach so that said (iii) bump may be buried in said space 
formation member and may connect with said wiring Rhine electrically. In the 
process of the above (iii), said space formation member forms in the perimeter of 
said Kushigata electrode the space where said Kushigata electrode can vibrate. 
[0127] In addition, the manufacture approach of the operation gestalt 15 is an 
example of the manufacture approach of this invention, and the manufacture 
approach of this invention includes other various gestalten so that the following 



operation gestalten may explain. By the manufacture approach of this invention, 
the member explained with the operation gestalt 1, for example, a piezo-electric 
substrate, the Kushigata electrode, an electrode pad, a bump, an insulating sheet, 
a side attachment wall, an external electrode, and a member called wiring Rhine 
can be used. 

[0128] (Operation gestalt 16) The operation gestalt 16 explains the SAW device 
of the operation gestalt 14, and an example of the manufacture approach. A 
sectional view is shown in drawing 26 about the SAW device 300 of the operation 
gestalt 16. 

[0129] the SAW device 300 - SAW - it has base 301, the circuit board 310, and 
the space formation member 320. The SAW component 301 is the same as the 
SAW component contained in the SAW device 10. The SAW component 301 is 
equipped with two or more Kushigata electrodes 12 formed on 1 principal-plane 
1 1a of the piezo-electric substrate 1 1 and the piezo-electric substrate 1 1 , the 
electrode pad 13, and two or more bumps 14 formed on the electrode pad 13. 
[0130] The space formation member 320 consists of resin. The through tube or 
crevice for forming the space where the Kushigata electrode 12 can vibrate is 
formed in the space formation member 320. The space formation member 320 is 
arranged between the piezo-electric substrate 11 and the circuit board 310. The 
circuit board 310, the piezo-electric substrate 1 1 , and the space formation 
member 320 form a closed space for the Kushigata electrode 12 to vibrate in the 
perimeter of the Kushigata electrode 12. 

[0131] The circuit board 310 is equipped with a base 311, wiring Rhine 312, the 
beer electrode 313, an internal electrode 314, and the external electrode 315. A 
base 31 1 is a layered product to which the laminating of the layers 31 1a-31 1c 
which consist of an insulator was carried out. Wiring Rhine 312 is formed on 1 
principal-plane 310a of the circuit board 310. The beer electrode 313 and an 
internal electrode 314 are formed in the interior of a base 31 1. The internal 
electrode 314 is formed in the interior of a base 31 1 in the shape of a layer. The 
beer electrode 313 connects wiring Rhine 312, an internal electrode 314, and the 



external electrode 315. A bump 14 penetrates the space formation member 320, 
and is connected to direct wiring Rhine 312. As for a bump 14 and wiring Rhine 
312, it is desirable to connect by impressing a supersonic wave. The Kushigata 
electrode 12 is electrically connected to the external electrode 315 through the 
electrode pad 13, a bump 14, wiring Rhine 312, the beer electrode 313, and the 
internal electrode 314. Moreover, the SAW component 301 is being fixed to the 
circuit board 310 by the bump 14 and the space formation member 320. 
[0132] Since the container which carries out the hermetic seal of the SAW 
component 301 is not needed in the SAW device 300, a miniaturization and the 
reduction in the back are possible. Moreover, in the SAW device 300, by the 
space formation member 320 and the bump 14, since the SAW component 301 
is supported on the circuit board 310, a SAW component can be supported to 
stability. 

[0133] Next, the manufacture approach of this SAW device 300 is explained 
using drawing 27 (A) and (B). First, the SAW component 301, the circuit board 
310, and the space formation member 320 are produced, respectively (process 
(i)). Each component may be produced in what kind of sequence, and may be 
produced to coincidence. Below, the production approach of each component is 
explained. 

[0134] First, the process which produces the circuit board 310 is explained. The 
circuit board 310 contains the base 31 1 which consists of a ceramic dielectric by 
which the laminating was carried out. A base 31 1 can be formed by calcinating a 
ceramic green sheet. The resin substrate of a glass epoxy system may be used 
for a base 311. Wiring Rhine 312, an internal electrode 314, and the external 
electrode 315 can be formed by the formation approach of common wiring. The 
beer electrode 313 forms a beer hall in a base 31 1 , and can form it by filling up 
with and calcinating a metal paste to the interior. In addition, you may connect 
through wiring Rhine 312 and functional circuits [ electrode / 315 / external ], 
such as an inductor, a capacitor, a phase-shifting circuit, a balun, and a low pass 
filter. These functional circuits may be arranged inside a base 311. 



[0135] Next, the process which produces the space formation member 320 is 
explained. The through tube or crevice for forming the space where the 
Kushigata electrode 12 can vibrate is formed in the space formation member 320. 
The space formation member 320 can be formed by the general approach. For 
example, the space formation member 320 is producible by forming a through 
tube in the center section of the plate which consists of resin mechanically. 
Moreover, the space formation member 320 is producible also by slushing and 
carrying out semi-hardening of the resin before hardening to the shuttering which 
prepared the cavernous section. Moreover, the space formation member 320 
equipped with a crevice is producible also by sticking the plate with which the 
through tube was formed, and a monotonous plate. 

[0136] As for the space formation member 320, consisting of thermosetting resin 
is desirable, for example, it can form it with an epoxy resin. In addition, in order to 
control properties, such as the heat deformans of the space formation member 
320, viscosity, and an elastic modulus, the space formation member 320 may 
also contain solid packing. 

[0137] Next, the process which produces the SAW component 301 is explained. 
The SAW component 301 can be formed by the production approach of the SAW 
component 40 explained with the operation gestalt 4, and the same approach. A 
bump 14 can form by the ball bonding method using a golden wire, as the 
operation gestalt 4 explained. As for a bump 14, consisting of gold which is easy 
to deform is desirable in order to perform reliable electrical connection. 
Furthermore, in order to make the space formation member 320 easy to 
penetrate, as for a bump 14, it is desirable that it is the structure of a two-step 
mold where the tip sharpened. As for a bump's 14 height, it is desirable that it is 
higher than the thickness of the space formation member 320. A bump 14 and 
wiring Rhine 312 can be connected with sufficient dependability, without making 
the space formation member 320 deform by making a bump's 14 height into fixed 
within the limits. 

[0138] Next, the process which assembles the SAW component 301, the circuit 



board 310, and the space formation member 320, and produces the SAW device 
300 is explained. 

[0139] First, as shown in drawing 27 (A), heating sticking by pressure of the 
space formation member 320 is carried out at 1 principal-plane 310a of the circuit 
board 310. The space formation member 320 is arranged so that the part to 
which a bump 14 is connected among wiring Rhine 312 may be covered at least. 
Conditions, such as temperature of heating sticking by pressure and a pressure, 
are chosen according to the class of resin to be used so that the space formation 
member 320 can form predetermined space. Specifically, heating sticking by 
pressure can be performed on conditions (:50 degree C and 
pressure:!. 47x1 05Pa) whenever [ stoving temperature ]. In addition, in using the 
space formation member 320 in which not a through tube but the crevice was 
formed, it carries out heating sticking by pressure of the side in which the crevice 
is not formed at the circuit board 310. 

[0140] After carrying out the laminating of the space formation member 320, it is 
desirable to heat-treat the space formation member 320 and to remove the gas 
constituents contained in the resin which forms the space formation member 320. 
Fluctuation of the property of the SAW device 300 can be controlled by removing 
the gas constituents contained in the space formation member 320. In this case, 
the conditions of heat treatment can be variously chosen according to the resin 
which forms the space formation member 320. For example, it can heat-treat on 
the conditions of 2 hours by 100 degrees C. 

[0141] Then, 1 principal-plane 11a of the piezo-electric substrate 11 and 1 
principal-plane 310a of the circuit board 310 are made to counter on both sides 
of the space formation member 320, as shown in drawing 27 (A). 
[0142] Next, the circuit board 310 and the SAW component 301 are made to 
approach so that a bump 14 may penetrate the space formation member 320 
and may do direct continuation to wiring Rhine 312 as shown in drawing 27 (B). 
Of this process, the closed space 326 where the Kushigata electrode 12 can 
vibrate is formed in the perimeter of the Kushigata electrode 12. After arranging 



the circuit board 310 on a stage 331, specifically, the rear-face side of the piezo- 
electric substrate 1 1 is pressurized on the press stage 330 so that a bump 14 
may penetrate the space formation member 320. Pressurization is performed 
until a bump 14 and wiring Rhine 312 stick. At this time, compressive stress may 
apply a pressure to the space formation member 320 to extent added slightly. 
While carrying out plastic deformation of the bump 14 and fixing the SAW 
component 301 by this, a bump 14 is electrically connectable with wiring Rhine 
312. By carrying out plastic deformation of the bump 14, a bump 14 and wiring 
Rhine 312 are connectable with sufficient dependability. By making a bump's 14 
height larger than the thickness of the space formation member 320, in case the 
SAW component 301 and the circuit board 310 are made to approach, plastic 
deformation of the bump 14 can be carried out. 

[0143] It is desirable to heat at least one part chosen from the SAW component 
301 and the space formation member 320 so that a bump 14 may tend to 
penetrate the space formation member 320 at the process which connects a 
bump 14 and wiring Rhine 312. Furthermore, in this process, a supersonic wave 
may be impressed to the contact of a bump 14 and wiring Rhine 312, and 
ultrasonic jointing of a bump 14 and wiring Rhine 312 may be carried out. By 
ultrasonic jointing, electric connection can be especially made with sufficient 
dependability. Various impression conditions of this supersonic wave can be 
chosen. In this SAW device 300, since the SAW component 301 is fixed by the 
space formation member 320 and the bump 14, compared with the conventional 
approach of fixing only by the bump 14, the SAW component 301 is fixable to 
stability. Therefore, in manufacturing the SAW device 300, it can make small the 
ultrasonic output for fixing a bump 14. Consequently, the piezo-electric substrate 
11 of the SAW component 301 can control being divided by the impact. 
[0144] Furthermore, it is desirable to heat-treat after the process of drawing 27 
(B), to stiffen the resin of the space formation member 320, and to raise the 
adhesion of the SAW component 301 and the space formation member 320 and 
the adhesion of the space formation member 320 and the circuit board 310. This 



heat-treatment can be chosen according to the ingredient of the space formation 
member 320, for example, the conditions of 1 hour can perform it at 150 degrees 
C. The airtightness of a closed space 326 can be raised by this heat-treatment. 
In this heat-treatment, since a bump 14 and wiring Rhine 312 have joined and 
compressive stress is acting on the space formation member 320 slightly, it is not 
necessary to pressurize. Therefore, the SAW device 300 can be manufactured 
with sufficient productivity. 

[0145] By stiffening the space formation member 320 by heat-treatment, the 
reliable SAW device 300 strong against a mechanical shock is obtained. 
Moreover, when the space formation member 320 is larger than the dimension of 
the SAW component 301 , the resin of the space formation member 320 can raise 
the airtightness of a surroundings lump and a closed space 326 also on the side 
face of the SAW component 301 by heat-treatment. 

[0146] According to the manufacture approach of the operation gestalt 16, the 
SAW device 300 with which the SAW component 301 was fixed firmly is obtained. 
[0147] (Operation gestalt 17) The operation gestalt 17 explains an example about 
the SAW device explained with the operation gestalt 14. About SAW device 300a 
of the operation gestalt 17, a sectional view is shown in drawing 28 . 
[0148] Points equipped with the protection member 327 arranged so that SAW 
device 300a may cover the perimeter of the space formation member 320 as 
compared with the SAW device 300 of the operation gestalt 16 differ. The 
protection member 327 can be formed with the same ingredient as the protection 
member 151 . In SAW device 300a, it can prevent that can make the airtightness 
of a closed space 326 high and moisture etc. trespasses upon a closed space 
326 by the protection member 327. 

[0149] As for the coefficient of thermal expansion of the ingredient of the 
protection member 327, it is desirable that it is within the limits of 0.8 times to 1 .2 
times of the coefficient of thermal expansion of the ingredient of the circuit board 
310. Even if the temperature of operating environment changes with these, a 
protection member and the circuit board do not deform by the difference in a 



coefficient of thermal expansion. Consequently, a SAW device with little 
degradation of the property by the temperature change is obtained. 
[0150] (Operation gestalt 18) The operation gestalt 18 explains a SAW device 
****** example explained with the operation gestalt 14. About SAW device 300b 
of the operation gestalt 18, a sectional view is shown in drawing 29 . 
[0151] SAW device 300b is different as compared with SAW device 300a of the 
operation gestalt 17 at the point which has covered not only the perimeter of the 
space formation member 320 but the rear face of the SAW component 301 by 
the protection member 327. If it puts in another way, as for the 1st protection 
member arranged around the space formation member 320, and 1 principal- 
plane 1 1a of the piezo-electric substrate 1 1 , SAW device 300b will be equipped 
with the 2nd protection member arranged so that the other principal planes of the 
opposite side may be covered. In SAW device 300b, the 1st protection member 
and the 2nd protection member are formed as one. 

[0152] In SAW device 300b, the SAW component 301 is being firmly fixed on the 
circuit board 310, and the piezo-electric substrate 11 is covered by the protection 
member 327. Therefore, even when weak ingredients, such as lithium tantalate, 
are used as a piezo-electric substrate 1 1 , the effect by the mechanical shock or 
the thermal impact can be controlled. 

[0153] (Operation gestalt 19) The operation gestalt 19 explains a SAW device 
****** example explained with the operation gestalt 14. About SAW device 300c 
of the operation gestalt 19, a sectional view is shown in drawing 30 . 
[0154] As compared with SAW device 300b of the operation gestalt 18, as for 
SAW device 300c, it differs in that wiring Rhine 312 on the circuit board 310 is 
formed even in the interior of a closed space 326. In SAW device 300c, by wiring 
Rhine 312 arranged in opening of the space formation member 320, in case a 
SAW device is assembled, precision can improve the circuit board 310 and the 
SAW component 301 alignment. In addition, the pattern for recognizing the 
location of the circuit board 310 may be formed on the circuit board 310 
independently [ wiring Rhine 312 ]. This pattern can be formed by the same 



approach as wiring Rhine 312. 

[0155] (Operation gestalt 20) The operation gestalt 20 explains a SAW device 
****** example explained with the operation gestalt 14. About SAW device 300d 
of the operation gestalt 20, a sectional view is shown in drawing 31 . 
[0156] SAW device 300d as compared with the SAW device 300 of the operation 
gestalt 16, only space formation members differ. SAW device 300d space 
formation member 320a consists of the 1st member 320x and 2nd member 320y. 
The through tube is formed in the 1st center section of member 320x. What 
made thin the space formation member 320 explained with the operation gestalt 
16 can be used for the 1st member 320x. The sheet which consists of resin can 
be used for the 2nd member 320y. In addition, as for 2nd member 320y, the 
crevice may be formed in the circuit board 310 side if needed. The laminating of 
the 1st member 320x is carried out on 2nd member 320y, and the 1st through 
tube of member 320x forms a crevice. This crevice forms the space where the 
Kushigata electrode 12 can vibrate. 

[0157] Space formation member 320a should just carry out heating sticking by 
pressure on the circuit board 310 like the space formation member 320. 
Moreover, after carrying out heating sticking by pressure of the 2nd member 
320y on the circuit board 310, heating sticking by pressure of the 1st member 
320x may be carried out on 2nd member 320y. 

[0158] SAW device 300d, since it has 2nd sheet-like member 320y, it can 

prevent a metal powder etc. exfoliating from the circuit board 310, and adhering 

to the Kushigata electrode 12. Consequently, it can prevent that the Kushigata 

electrode 12 short-circuits, and a reliable SAW device is obtained. 

[0159] (Operation gestalt 21) The operation gestalt 21 explains a SAW device 

****** example explained with the operation gestalt 14. About SAW device 300e 

of the operation gestalt 21 , a sectional view is shown in drawing 32 . 

[0160] It differs in that SAW device 300e has covered the perimeter [ of space 

formation member 320a ], and rear-face side of the SAW component 301 by the 

protection member 327 as compared with SAW device 300d of the operation 



gestalt 20. The protection member 327 is the same as that of what was explained 
with the operation gestalt 18. In addition to the effectiveness acquired by SAW 
device 300d, in SAW device 300e, the effectiveness explained with the operation 
gestalt 18 is also acquired. 

[0161] In addition, the 1st member 320x may be larger than 2nd member 320y. 
About SAW device 300f of such a configuration, a sectional view is shown in 
drawing 33 . In SAW device 300f, as 2nd member 320y covered in the 1st 
member 320x, it is arranged. The 1st member 320x may cover the front face of 
the circuit board 310 further. 

[0162] (Operation gestalt 22) The operation gestalt 22 explains a SAW device 
****** example explained with the operation gestalt 14. About SAW device 300g 
of the operation gestalt 22, a sectional view is shown in drawing 34 . 
[0163] SAW device 300g as compared with SAW device 300e of the operation 
gestalt 21, wiring Rhine 312 is formed even in the outside of space formation 
member 320a. Therefore, in the process which assembles SAW device 300g, 
alignment of the circuit board 310 can be correctly performed using wiring Rhine 
312 arranged on the outside of space formation member 320a. In addition, the 
pattern for alignment may be formed in the outside of space formation member 
320a independently [ wiring Rhine 312 ]. 

[0164] (Operation gestalt 23) The operation gestalt 23 explains a SAW device 

****** example explained with the operation gestalt 14. About SAW device 300h 

of the operation gestalt 23, a sectional view is shown in drawing 35 . 

[0165] As compared with SAW device 300e, as for SAW device 300h, that 2nd 

member 320y of space formation member 320a is size comparable as the SAW 

component 301 differ. Moreover, as compared with SAW device 300e, the 

formation approaches of space formation member 320a differ. 

[0166] In SAW device 300h, the 1st member 320x is formed on 1 principal-plane 

1 1a of the piezo-electric substrate 1 1 . The 1st member 320x consists of a 

photopolymer, for example, consists of a liquefied resist, a dry film resist, 

photosensitive polyimide, etc. 



[0167] Hereafter, the formation approach of space formation member 320a is 
explained. First, the piezo-electric substrate 11 in which the Kushigata electrode 
12, the electrode pad 13, and wiring Rhine 18 (refer to drawing 1 (B)) were 
formed is prepared. And the 1st member 320x is formed on 1 principal-plane 11a 
of the piezo-electric substrate 1 1 by carrying out patterning of the photopolymer 
by the photolithography method. At this time, the through tube for forming the 
space where the Kushigata electrode 12 can vibrate is formed in the 1st center of 
member 320x. In addition, a bump 14 may be stationed inside a through tube 
and may be stationed on the outside of a through tube. 

[0168] 2nd member 320y is formed on the circuit board 310. And in case a bump 
14 and wiring Rhine 312 are connected, the 1st member 320x and 2nd member 
320y are pasted up. 

[0169] In SAW device 300h, the 1st member 320x can be formed with a sufficient 
precision by the photolithography method. Therefore, the miniaturization of a 
device is possible while being able to control member 320x deformation of the 
1st in SAW device 300h. 

[0170] (Operation gestalt 24) The operation gestalt 24 explains a SAW device 
****** example explained with the operation gestalt 14. About SAW device 300i of 
the operation gestalt 24, a sectional view is shown in drawing 36 . 
[0171] As compared with SAW device 300b which explained SAW device 300i 
with the operation gestalt 18, the approach and space formation member of 
connection between a bump 14 and wiring Rhine 312 differ from each other. 
[0172] It differs in the space formation member 320 in that space formation 
member 320b of SAW device 300i contains solid packing 320z distributed in the 
resin sheet. Solid packing 320z is a solid which has conductivity, and there is 
especially no limitation in distribution of an ingredient, magnitude, and magnitude. 
As solid packing 320z, silver dust, nickel powder, a silver-palladium alloy powder, 
or gold dust can be used, for example. Moreover, nickel plating or nickel / plastic 
powder plated with gold can also be used. 

[0173] Although there is especially no limitation, in order to connect a bump 14 



and wiring Rhine 312, it is necessary to carry out content of solid packing 320z 
occupied to space formation member 320b more than the specified quantity. As 
for the content of solid packing 320z, it is desirable that it is more than 10 
volume %. When a bump 14 is made buried in space formation member 320b by 
making content of solid packing 320z into the specified quantity, a bump 14 and 
solid packing 320z can be contacted certainly. A bump 14 and wiring Rhine 312 
are electrically connectable with this through the electrode pad 13, a bump 14, 
and solid packing 320z. On the other hand, if the content of solid packing 320z 
becomes excessive, since properties, such as the flexibility of space formation 
member 320b, will fall, as for content, carrying out to below the specified quantity 
is desirable. As for the content of solid packing 320z, specifically, it is desirable 
that it is below 50 volume %. 

[0174] In SAW device 300i, the bump 14 has not penetrated space formation 
member 320b. A bump 14 and wiring Rhine 312 do not contact directly, but are 
electrically connected through solid packing 320z. According to this configuration, 
a bump 14 and wiring Rhine 312 can be connected electrically, without applying 
an excessive load to the circuit board 310. The SAW component 301 is fixed by a 
bump 14 and space formation member 320b in SAW device 300i. 
[0175] As compared with the manufacture approach of the SAW device 300 of 
having explained the manufacture approach of SAW device 300i with the 
operation gestalt 16, only the processes which connect electrically the process 
which produces the space formation member 320, and a bump 14 and wiring 
Rhine 312 differ. Since processes other than these processes are the same as 
that of the manufacture approach of the operation gestalt 16, the overlapping 
explanation is omitted. 

[0176] First, the process which produces space formation member 320b is 
explained. Space formation member 320b is producible by the same approach as 
the space formation member 320 except for making the resin before hardening, 
and the resin of a semi-hardening condition distribute solid packing 320z. 
[0177] Next, the process which connects a bump 14 and wiring Rhine 312 



electrically is explained. A bump 14 is formed so that the height may become 
lower than the thickness of the space formation member 320. The circuit board 
310 and the SAW component 301 are made to approach so that a bump 14 may 
connect with wiring Rhine 312 electrically through solid packing 320z. What is 
necessary is just to specifically pressurize the rear-face side of the piezo-electric 
substrate 1 1 by the press stage 330 like the process of drawing 27 (B). 
Pressurization is performed until 1 principal-plane 11a of the piezo-electric 
substrate 1 1 and space formation member 320b stick. In addition, it is desirable 
to heat at least one part chosen from space formation member 320b and the 
SAW component 301 so that a bump 14 may tend to be buried in space 
formation member 320b. 

[0178] In this process, a supersonic wave may be impressed to the contact of a 
bump 14 and solid packing 320z, the contact of solid packing 320z and solid 
packing 320z, and the contact of solid packing 320z and wiring Rhine 312. That 
is, ultrasonic jointing of between each of a bump 14, solid packing 320z, and 
wiring Rhine 312 may be carried out. By performing ultrasonic jointing, electric 
connection can be made with sufficient dependability. Various impression 
conditions of a supersonic wave can be chosen. 

[0179] In SAW device 300i, since the SAW component 301 is fixed by space 
formation member 320b and the bump 14, compared with the conventional 
approach of fixing only by the bump 14, an ultrasonic output can be made small. 
Consequently, the piezo-electric substrate 11 of the SAW component 301 can 
control being divided by the impact. 

[0180] Furthermore, after connecting a bump 14 and wiring Rhine 312 electrically, 
heat-treatment may be performed and space formation member 320b may be 
stiffened. The conditions of heat-treatment can be chosen according to the 
ingredient of space formation member 320b. Specifically, it can carry out on the 
temperature of 150 degrees C, and the conditions of 1 hour. By this heat- 
treatment, the adhesion of 1 principal-plane 11a of the piezo-electric substrate 11 
and space formation member 320b and the adhesion of space formation member 



320b and the circuit board 310 can be improved. Consequently, the airtightness 
of a closed space 326 can be improved. 

[0181] In the case of heat-treatment, a bump 14, solid packing 320z, and wiring 
Rhine 312 are joined metallically, and compressive stress is acting on space 
formation member 320b slightly. Therefore, it is not necessary to pressurize in 
the case of heat-treatment, and can heat-treat with sufficient productivity. By 
stiffening space formation member 320b by heat-treatment, a reliable SAW 
device strong against a mechanical shock is obtained. Furthermore, by heat- 
treatment, the resin of space formation member 320b turns also to the side face 
of the piezo-electric substrate 1 1 , and space formation member 320b can raise 
the airtightness of a closed space 326, when larger than the dimension of the 
SAW component 301 . 

[0182] (Operation gestalt 25) The operation gestalt 25 explains an example about 
the circuit module of this invention. About the circuit module 370 of the operation 
gestalt 25, a sectional view is shown in drawing 37 . 

[0183] As compared with SAW device 300b which explained the circuit module 

370 with the operation gestalt 18, points equipped with passive circuit elements 

371 differ. The circuit module 370 is equipped with the circuit board 310, space 
formation member 320b, the SAW component 301, the protection member 327, 
and passive circuit elements 371. The circuit board 310, space formation 
member 320b, the SAW component 301, and the protection member 327 are the 
same as that of what was mentioned above. In addition, illustration of solid 
packing 320z is omitted in drawing 37 . 

[0184] In addition to the SAW component 301, by the circuit module 370, passive 
circuit elements 371 are mounted in wiring Rhine 312. The bump of passive 
circuit elements 371 is buried in space formation member 320b, and passive 
circuit elements 371 are being fixed by space formation member 320b. The bump 
of passive circuit elements 371 is electrically connected to wiring Rhine 312 by 
solid packing 320z of space formation member 320b. In addition, the space 
formation members 320 or 320a may be used instead of space formation 



member 320b. In this case, the SAW component 301 and passive circuit 
elements 371 are directly mounted in wiring Rhine 312. Passive circuit elements 
371 contain a diode switch, amplifier, a semiconductor device called high 
frequency IC, an inductor, a capacitor, a resistance element, etc., including a 
functional device. 

[0185] These passive circuit elements 371 can mount the SAW component 301 
of SAW device 300i in wiring Rhine 312 by the approach of mounting in wiring 
Rhine 312, and the same approach. In addition, after mounting passive circuit 
elements 371 , grinding of the rear face of the piezo-electric substrate 1 1 and the 
rear face of passive circuit elements 371 may be carried out, and the piezo- 
electric substrate 1 1 and passive circuit elements 371 may be made thin. By this, 
the circuit module 370 can be made thinner. 

[0186] By the circuit module 370 of the operation gestalt 25, the SAW component 
301 and passive circuit elements 371 can be mounted in high density on the 
circuit board 310. For this reason, according to the circuit module 370, a 
miniaturization and low-cost-izing of a circuit module are realizable. 
[0187] As mentioned above, although the example was given and explained 
about the gestalt of operation of this invention, this invention is not limited to the 
gestalt of the above-mentioned implementation, but can be applied to other 
operation gestalten based on the technical thought of this invention. 
[0188] 

[Effect of the Invention] As explained above, the SAW device of this invention 
can also miniaturize a twist further in the conventional SAW device, and can 
realize low-cost-izing and improvement in dependability. The SAW device of this 
invention can be used for the frequency filter and resonator which are carried in 
communication equipment. 

[0189] Moreover, according to the manufacture approach of the SAW device of 
this invention, the SAW device of this invention can be manufactured easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example about the SAW device of 
this invention. 

[Drawing 2] It is drawing showing the cut angle of 36 degreey cut tantalum 
substrate. 

[Drawing 3] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 4] It is the process sectional view showing an example about the 
manufacture approach of the SAW device of this invention. 
[Drawing 5] It is drawing showing a part of process about the manufacture 
approach of drawing 4 . 

[Drawing 6] It is drawing showing an example of some processes about the 
manufacture approach of drawing 4 . 

[Drawing 7] It is drawing showing other examples of some processes about the 
manufacture approach of drawing 4 . 

[Drawing 8] It is drawing showing an example of others of some processes about 
the manufacture approach of drawing 4 . 

[Drawing 9] It is drawing showing an example of others of some processes about 
the manufacture approach of drawing 4 . 



[Drawing 10] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 1 1] It is the process sectional view showing other examples about the 
manufacture approach of the SAW device of this invention. 
[Drawing 12] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 13] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 14] It is the sectional view showing a part of other examples about the 
SAW device of this invention. 

[Drawing 15] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 16] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 17] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 18] It is the process sectional view showing other examples about the 

manufacture approach of the SAW device of this invention. 

[Drawing 19] It is the process sectional view showing other examples about the 

manufacture approach of the SAW device of this invention. 

[Drawing 20] It is the process sectional view showing other examples about the 

manufacture approach of the SAW device of this invention. 

[Drawing 21] It is the sectional view showing other examples about the SAW 

device of this invention. 

[Drawing 22] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 23] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 24] It is the sectional view showing other examples about the SAW 
device of this invention. 



[Drawing 25] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 26] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 27] It is the process sectional view showing other examples about the 
manufacture approach of the SAW device of this invention. 
[Drawing 28] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 29] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 30] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 31] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 32] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 33] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 34] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 35] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 36] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 37] It is the sectional view showing other examples about the SAW 
device of this invention. 

[Drawing 38] It is the sectional view showing an example about the conventional 
SAW device. 

[Drawing 39] It is the sectional view showing other examples about the 
conventional SAW device. 



[Description of Notations] 

10, 30, 100, 120, 130, 140, 150, 160, 170, 210, 210 a-c, 300, 300 a-i SAW 
device 

1 1 31 Piezo-electric substrate 
11a, 310a One principal plane 
11b Other principal planes 

12 32 Kushigata electrode 

13 33 Electrode pad 

14 34 Bump 

15, 35, 35a Insulating sheet (member containing resin) 

16, 36, 36a, 215 Side attachment wall 

17 37 External electrode 

18 38,312 Wiring Rhine 

19 39,109,129,219,326 Closed space 
34a Electrode terminal area 

35b Roof section 
40,301 SAW component 
41 Carrier 
101 101a Septum 
121 Roof Member 
141 Film 

151, 161, 171, 327 Protection member 

181 191 Plinth 

201 Wiring Substrate 

240, 250, 370 Circuit module 

251 Ceramics Laminated Circuit Board 

310 Circuit Board 

311 Base 

313 Beer Electrode 

314 Internal Electrode 



320, 320a, 320b Space formation member (member containing resin) 
320x The 1st member 
320y The 2nd member 
320z Solid packing 

371 Passive Circuit Elements (Functional Device) 
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2 9 w vf ta>Hz*mnw&2m%iTJU Ann 

h -> xmwmmm t mtmm t <m& mmz&m i 

file ( b ) nxniza^x, mmwMMtm&m& 
~>-bt friBPBM t t>mmmm<n>Mzm 2 cozm 
&m&?i£oiz. mzKmmmtmiwmi'-bt 

2 ] lute ( a ) (OXWi. mtmmm®tf 

m^mzgmzBm-zxoiz. mmmmmcomm 
mmtmmmnwt%zimm t mfc-tixm 
£%tsm%m2 5 [ztmm'&mm.T^ wmm 

IWm 3 3] fllB ( a ) cryxmt. fit E-±ffl±T' 

&~>x mBmwmwm,zmm: m&?& xmt 
frie ( b > <7)xmi. fjieE«s^fjie-±Hi: file 

- h £KMtZ> J; 0 fc, fiofrlEE«a«t fflEffilHS 

v- b t fjfEflsia t mmmmmmcommizmmm^ 
■thXo [zmm.nm.t mimm ^- h t 

fflE^^fi, mfE«^®*«^&£fST'&Sff;£ 

«2 5 (ciE®c7)3¥tt^ffl&T^M xnmmxm. 
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[H^JS3 5 ] flfE ( b ) nxmizti^X . fjfE^ 
ttv- h(3mii$-fr|.it^2 5&V^L 3 4 (D^-ftlfr 

izMmm®.iimtiiT'U zcDwmum. 

imm 6 3 ( i > mmmmt , fjiEEmssw- 

(ii) fflsmmMnmrn-mt. wimm&<om 
ie-±ffifc t . mmfsmtmA,xictfo?&£ 0 tie 

(iii ) mi^yrmmmm^miiizimLxmi 
m&jytmimizmm&x 0 ^ mmmmmt 

[ mm 3 7 ] fneffiraiifcrnffiisrcfc * 3 6 

[ II^JM 3 8] HtTlB (iii) CDXmiZh^X , fjfE^" 

JtS^-ri»If*Ji3 6 ifc«3 7 t=R«W?Wt*B5*T 

[IS^<3S3 9] BufS (iii) OXniZ&^X. MIE^' 
y7 - fcHUieiSll7'f y t CO^^IiZM'm^. Sr EPiD L X fulE 

^yrhfJlEBSH^^ yi:5r«^tl»il^«3 8^IE« 

hu IE (iii) Mgtcfcvvc. filEA'yr^fifEil^ 
*%£^L-CfJfEffiill:M yfc«RW(c««M-6J: dfc 

^3 6KE»03Wt*iii«TA*>f Xc^MiS^ffi. 
[WS4 1 ] MIE (iii ) WISKJSV^T . WB& 

[IB*JS4 2 ] ItEaaiBMflmicii. frfE^^S:^ 
^•fS^cORiiyLAW^iiTV^iSSJSS 6 (CRM 

[|««Ja4 3 ] fJfEffiP B «g5Wtc{i, fJlESralS:^ 

[is«JS4 4 ] fjiEEiKSMofrifi-iffi^. mm 
nm.<n>tmnmthtz#>w^-vm®.ztix}i 

f/IE (ii) ^IgtfcV^T. fllE^^-^^f'Jfflt-Cff 
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tm&mmm? t mimm® t Sries-r i mm 3 
6 izimnmmm%iT'U xmmum. 
imxm 5] lute ( i ) <omt±, mm&y a > 
Bzmmm&mzmM^i. zbtrntsssm 

im$m 6 ] friE ( i ) nxm*. mim&y a > 
m x imm& zttzx-? x fjf aiass y a vixzmi 

mm 4 7 ] mz ( i ) <?>xmz, wmw&m?) 

* y»r s ^ k iz± ^xmiEmmm 
Lizmm.m^umm^i-ixnt z^tsm&m 
6 iztmmmmm'^ xcnmmm. 

[tt*JS4 8 ] file ( i ii ) fllB^S 

©j&gOT£«aswe§ d ig£ $ ^ iz^mmm 3 6 

[fl#JS4 9] IIliMKk^ttfSMT^MXk^ 

mmnm^m^-^zm^titzWMy^ >*m 
1. 

<n-±m±izRwt}titzWft$mmzw)M-t&fzih<r)m 
mmmm&b. mi-±w±.iz®Mztitzimcr>^> 
rt. mm-imm^m.^trnm^uMb^m 
1. 

m&^/Tt mmmwMt tfrnmazmwixti, 
mz^>T(wy'%< b ^-mmmmizmmix^i 

[ 11*35 5 0 ] mumtfmk®. ^- h xh 0 . 

9lZMm<D®&* : J*-)U. 
gt£kOHHciES£*iTfc>y. 

Miasms mmBmmtfmm^m%£.mm?.®B 
mmcDmwm&t h tz^^mm^m-h mm 
4 9\,z%m<nm>*i>*-)v. 
mm 5 2 ] mmm? tfmmzmi , iwia«sflg 

&tf&titzmt<7>wi8L74 ytmsmyj >mm 
t*r*« t mi z>mm4 9 *o u 5 2 tcia 



[000 1] 

ji-Mzmth. 
[00023 

itmmm mn.mizmztii®m®co 
/Mml ®&ittfimizmA,x^h. *tazm\ iff 

[0003] I*«S AWrV'W XOft*W=5r-Wi: L 
T, SAWfAM X9 0 0<7)»rBBIlSrll3 8 (/Vyf-V 
6 ) tteStWt:^. S AWtVnM X 9 0 0 
li. E82K9 0 1k. 0 1 ±fcJBlftS<ifc 

{W>$MX\± inter-digital 
transducer) 90 2*5 XVWSk^"/ K 9 0 3 
ks 7-f-^904k. HffiAVF9 0 5k> 1*1815*69 
06k. JWI5«ffi9 0 7k, -b7 5^7.mia^9 0 8 
a. 9 08bt>J:t^9 0 8 c^gtl^^S-b^ 5^ 
XS*««908k, affl909k^«i4. 

[0004] mmm® 902a. wmmvL&amt& 
■tziMMmx'b*. mmm®9 02 it. s.mmm9 0 1 

±lzBf8.ZtifzWMyJy CioTW'? 
•y H 9 0 3 fc*$WM:J8«$*i.-0>6. S5^*69 0 2 
(i, HffiA-.y H903. 7^904. Hfii^-y H 9 0 

n^mzmmztix^z. sawt^mxti±. wtt^ 
m&<7)&Mzmm-& tz#>izwmm9 o 2 ^Hfc« 
m£m*Bfc?z>mi?h%. sawtamx9oo-c 

-fe5 5^XSWS1R9 08k»S9 0 9kt:J:-5 

[000 5] Ls&»U**«<9. SAW-fV\MX9 0 0t' 
(i. V4^9Q4*3&%mzmfc?h'&gtfh Y ). t 
tz. VA^If-Vir* yfZ'lrotzMzW&^v h*9 0 3 
*Utf9 0 5**&<-t*jfi«3&«*-?fe. ZVtilb. S 
AWf x9 0 OO^atT'fi. /|«* { fiLv^k 
W\mtfh->tz. £tz. SAWfVNMX9 0 0T1i. 
J r9 0 4lz£Z>%&.4 ?VXtf±*\^b^offM. 

[0006] ±IEraii^»*1-4fc», E€S«R9 0 
1, WOTW9 0 2J3J:l«W'«'y K9 0 3$«£4S 

Aws^ir 7 x *y*7 yxmLizm&h-ftmtfms 
ztix^h (^¥5-5 53 osw&mm . -e^ 

io^SAWf'AM^O-^Jk UT, SAWf^MT.9 
5 0<7)BrSia$rll3 9 (-g?WN-y^y^Sr*BS-ri.) 
(CBWWfcjRI-. SAWfVNM7.9 5 0{4. ff«»^9 
0 1k. ffi«»«9 0 l±fc»«SflA:flBg1Bi9 0 2 



HXr/nM^-v V 9 0 3 k . A*xr 9 5 1k, m&^-y 
F9 5 2k. ft&mm953t, WSSS9 5 4 k , £ 
*£95 5k. ^A956i:, 1»I9 5 7 k mt l>. 
[0007] mW&9 0 2tis «ffiA-y h'9 0 3, A 
y^9 5 1 . SffiA'-y h'9 5 2, fcj:tfl*]gism®9 5 3 
Sr^-LT ft&WM 9 5 4 fc« JRWfc JStt 3 > * . B 

wm%9 o 2cr>mmui. e.wmw.9 onmoxoiz 

OS. r*9 5 6fcL ffl8lK9 5 7£#j3W-*l6fc1MI 
*««ffl2EISwrt«B»c8SA-f6ii:*l»Jtf*. SAWf 
A>fx9 5 0l;L SAW^^7x-fX^yT'S«9 
5 5tH^LTO££ft. SAWTV^X9 0 0^Jt^ 

[0008] ttz. SAWT^MX9 0 0C r )m^l5rt 
£7 x A y -cs AWSH^mrt hW&h h . 
[0009] 

[^*«LJ;dt-ri»il5gi] L0»L$r*^ SAW 
f^X9 5 0Tli. J3lTft|8fl&&*&o;fc. SAWfA' 
-fxgsOfcfBt-tSfcfcfctt. S«9 5 50llffifcJ: 
tfrt»fcW«>y K 9 5 2 . rtSP«®9 5 3 . tJ i 
$«®9 5 4£^j£L&WU;i' ; 5:£> : 5rOo Cc7)t# N £ 
$9 5 5jW»OkIg«t»CS«9 5 5KR9**tfcfcO 
S«9 5 5*W«tJtO-fS. ZCOKtb, m.95 5i 

n<+izuimmtv> o . %w^mfttf+ftx%^ 

[00 10] SAWr^W^9 5 0SrSBt^6IR 
jt*-6fcft. E«««9 0 1 tmU9 5 5 fctf)BIH«r# 
# s A*y7*9 5 1 tW&U K 9 5 2 k F*=lSPfl:fii9 5 3 

mztmrntzKh. atLii. ft®n®9 5 3cott® 

kWfc9 5 5<Vft®k.Wm%ht&>X*h&. £ftfcft. 
SAWfA'-fX9 5 0tll A*y7*9 5 lkrtaCT£S9 
5 3k LXffiB.Lftiiiti&Zc k~? . +#&>MHfc 

[00 11]4fe. SAWfA^X9 0 0^ffl 

x-eut , s a wmT* ftmzm&t & z t #r# a 
-\-ft%'mi\j)Wmxh -> tz . 

[0012] UEPBi£*8rt-Sfcft. tfcfc 
CO S A WtVnM X J; 0 *> § 4> fc/hSflS&^ra&r SAWf 

[00 13] 

[iiH£J*8rt-4fcft«>*a] JbEBH*SWW*fc 

*fMBft»ttaM*rAMxtt. Ensflitt, Htrte 
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»ftA>r k . Huie-±HH£ES$ftBIII§£^tf3Stt 

t zmi . msA>r fc fiffeiatfsmffii: awfltstt 
m®%iz%®$ti&®m7 < wwrnatzmvi z 

[0014] JJEStt«iH«r a'4 XT'te. TUfEfiWr^ 

lesttS'- hx$><o. mnmm. v- v mmmrn® 
bimtixwmztix&i. m^^yr^mmm-> 
-hznmix^xh£\,\ 
[0015] isBsmmmkr^ *xn. mzsxM 
m<7)mi-±Mizftft-th x o (cMdhfcpgiistt* 

mbmmmffi.b<omzm&ztLXt5*). mzm 
mmm-&tztbcDg.fflBf&mx'*>'>xi>£\\ 

l 0 0 1 6 ] Sfc. *^o3¥1ta®«TAM XCOS 1 
ftSBt^Ji, ( a ) »tt$ffl»£B£'?& fcftoaa 
UiE»JB<Sfc:«SlWfc:ftaSfutA> 
. E«S«ft-±iiLJ:fc»J«t 6Ig k . ( b ) 

miis.mmw.comm-iMbmt^- h t mm^t 
liii mummis- b t m&zv&xnb z% 

[0017] tii s *!MBft»tt£H&TAMXftaS2 

<nw&mt. ( i ) smmmt . ButEE«««w-i 

izmmizmmztitiim^yrb zmz. 
mm^t. w&n ywmmztiti-±mzffit&®& 
Wfob iBtitt sxs t » ( i i ) MiEE«aKtofrie- 

*^T*riaii-6i5k:SB$*SiSi:. (iii)19 

teA'yr^masisi0js«i5«tffls ix minm? a y 
b nmizmm-tz xnz. mmmmmLb mm&m 
mrnx^b i&KZit&xnb Sr-^o. -etT. tirie 
(iii) *>i«c*nvc, Miasra^a5«* J H«faiai^ 

1 0 0 l 8 ] *^ C 7)IlIS§^> ; j.-;Mi. 08&a 

fcij»5>f y*«i. HBSMHWUfefA-f^tjivir 

WmtorrfU *t>K SMMMb . huIEE«««c7)-± 

mMzmwzhtzw&mwmzmm-t&titonminm 
mw&b. mi-±m±.iz®M*tit:m<o'*y7b, 
mi-3i®wtzEmzti®%i&ttsmb&ffii. mm 
*y?b mmmmm t tfmsmiz&wtzti, m&iy 
7<ryj?%< b h-utmmuwzm&ix^h. 



!(6) 002-26 1 582 (P2002-26 1 58 2A) 



[0019] *m&m±v J .-)ux'it, mzmtf 
mm**/- hx-h o . mammas- h mummm® 
timnxm-Ztixis*) . fifeA>7°^miia^tt^ 

[0020] ^B^tsi^^^a-^-cfi. HtrisgBW 
mnimmwLtmimmwLtcoffiizmwztixis 

mmmmm wmm& tzibcosmm^mx^ x 

[00 2 1] 

TIIiB£#!iL£#£f)J9i^ft. WTOIIiSJ$S 

mm? mmm* . 

[0022] ( ggftiftB l ) *«W<05»ttfliii*T^V 
* (SAWfAMA) «, BulBE«Sffic7) 

. i»E-±ffl±fcEE3iifc*»*V'*y:r 

LTV>ft 0 

[0023] mem i -at . *»w> s aw?ju x 

\t. mifflmtmmts-hxb*) . mmmt~>-v 
mmffiBmmtimtixw.mztixi5 o , we/^yr 
mmmmis- h £aa ix ^« . 

[00 24] USS^lcOSAWfV^Xl OtOV* 
T, »M£I11 (A) fciS-t. 8X-XOSKI' 
*»&E«S«1 lfflWot^OBffHia^Ill (B) fc 

S^BriBaSrHl (C) K^t. HI (A) tOBrBH 
a, 01 (B) w«Y-Y(ctJ»tSBriB0Tftft. HI 

(A) Cijvvc, EH^^l ScoH^teWfft. 

[00 2 5] 0l£#!iLT. SAWfAMXIOli, 

Emmm 1 1 ( a 7fy^««t4 > t „ e«s^ i 

1 a±KEKS*ifcaGft*>1WB*«l 2 
t. -±B1 1 a±tBjffS*lJt«ROW«-y H 1 3 
fc, 1 a (JittWfc{i»'C-y H 1 3) ±|CK 

mZtltzimcOrty? 14k. -±® 1 1 adttfa-rft 
i 5 fcEBSfifclfilStti'- M5t, ESfflS 1 1 k 
IfefSttx- h i 5 fcflfflteEKSJuttifi 1 6 k > *fc& 
ttv— h 1 5_bfc»j£S*ifc*MWMi 1 7 k , 1 

[0026] SMMWi. 1 1 (i, E*tt<0*m*»fc$:ft. 
E*OT«P&*6JW&iy£«£ffl^ft.r k ft . fc 

fcitr, 3 6- ytv wfyf/morv&mizm 
^ft c t a*cs ft . $ fc , K-fiaHfi^ftr^ 5 - *j a 



*6fc«Si!i^j£SfifcE*aaS£ffl^ft it i>T*# 
ft. Cit\ S^W^ y hc7)^Jg(30^TH2S:ffl^ v C 
UffiWft. H2t, ^^/H8Uf->AO#*Sft2 1 
fc. «Sfl«ISJMfifc S:^. #&A2 Hi. c«i;fr 
l*K t&fc^Zlfcfrfifcg&tfffiLT^ft. 3 6° y# 
•yh^HRfcd, XftfcimEtti: LTY«^3 6° Eft 
3-£Tf*4»*iftY' *#^#|6]fc$rft.J:5fc#tSfi2 
l»Uci«TM. B2fctJ^T«»r^ri6i*jSill 

[0027] EHS1S 1 1 com 2 fc, ftfcRRJSi&v*. 
S AWt'j <4 x 1 0 •CJiE^SSK 1 1 Sr» < "f ft -I k # 
T"#,fck;ttf. 0. 05mm~0. 3mmtf5KHrtt: 
■tftit^figT'ftft. 

[0 0 28] frfc, SAWf^XlOll -±111 

ait, tas^m® 1 2%Mo£o itzm^titzim^ 
fcL iwka* (sio 2 , s i o ) ^a^a 

[00293 1 2ti, »tt*BB»S:Bfi'r«fe 

y>co«HT'*ft. fSff^ffil 2ii, tzkttf, 

ft. ffl^ l-2wt%^-tftT;uS-^A 

is£m^&zktfxz&. «iisii2ii 2^com 

®Jg«|gl 2tt. SEH^^ yi8. «®A-y H 1 3, 

ivxy? i 4 fctf LT*rau«ffi i 7 t«^wt«as 

(i5*coK«^m®^ffiift J; o MStofclXWULX 

mmzii. «+*jaj:«ec«w«ffi**ift. 

ft^^TSLTV^ft* 5 . SBB«e^«ttintRR5ESn 
«rv\ SAWTJUxiyov-fklxm^zmiiriz 
l& s HRWfc: 2 «^JLt«®^«ffi* { ^« $ a ft . 
[0030] WM^-y H 1 3(i. A>ri4 fcEK54 
yi 8fc*«IW-*fci0fcJI«i8*l«. »<v H 1 3 

^*^=5:ft. fcixtf, »N'-/H13hLT, 
l~2wt %^*fft 7;U 5 A^Hi: ^HS k « 
StlKSfflv^ftii:^**. ««EA*.y H 1 3com% 
li.tzttii. lMm~3//mgJST'$)ft. 
[003 1 ] a>7- 1 4 (i, @«tt^W^*^=Sr 0 , tz 
bttt, &&>>y '<y7i4comtm. tz 

fcitf, 5 0Atm-2 0 0/xmgJjrC*ft. A^ri4 

i7km%mzmwnx^&. mmnmi 2xm 

Wt&Xolz. Ayr l 4 {4MB l 6^HilL=5:<kt 

[0032] ffcfeitty- H5li, i!tt* J (Kv^ffe^14c7) 
tt«j&»4>=Srft. Mftmzli. IftlSttv'-M 5(i^liiT' 
»Jfi-C# , k i (4'x^=>r yl««t«tl ft . ft 
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mt'>-hl 5*>ff$»4, fckitf, 0. 0 2mm~ 
0. 2mmW$X'hh. IftKtta'-M 514. *<0rt« 
(ctffJrf 64 a fcKS$ft£S«tt^[lS^ft£-^ 
T*>4^. Ayri4fciMJ«Sl 7 k 

&;b*>. C1<7)*S£(;:(4. ><*ri4i:*MWrai 7fc£ 

<kmm**m > set s & . 

[ 0 0 3 3 ] ffltt 1 6(4, k X(4. tfiNHjt^fllHB^^ 
*&. Wc. Sfttt$II£ffl^l>.rk(c4o-C. MSI 

6 «r««fc»j«"c* & . E^sts 1 1 tmmis- h 1 

5kMil6k(4. W0M124>M9(c. 85^© 1 
2*<*ttW4rS£ia 1 9 fcJBjfcf* . 3EH 1 9 J: -> 
T. Wtt«iB»««R*<W«S<i6. SEIBI1 9I4WWS 
IBrr*4ik*«»4U\ MSl 6c9JHB£g? 

4 o (=sa$n^inni(c j: o tara 1 9 £«m£ia£ l 

Tfciv*. 01 (A) - (C) T(4. MSl Sifi 

4^. .!<7)%&(e(4. MStf>JHB£?I?4 3(cieH£ft 

l> (WT<OH^®Cfcv^rt>|S|«-CS>S) . MSl 6 

IEKH4. fck*.(f. 0. 0 2mm~0. 2mmg*T* 
4. latJ^Wl-Cii, tfi*tt$/-M 5kMSl 

6 tm^mtch&^iz-o^tmmix^h^. m 

mWbffl&ft - k £4 o TM#£-ti« LT 1 4 

[OO34]0#«fil7<i. 0 Srflfi 

y 1 8(4, 1 2 tlSA' 7 H l 3 k 

fc*>fc#J*3iU . tttfflHE 1 7fcJ:tff!*5-f y 1 8 
(4. «RI3»fc:-««Kfflv^ii6*m'C»JS , C* 
[00 3 5] &i3. SAWt/nMXI 0(4*!^OSA 

tr. 

[0036] HJfiJBffi l^SAWfAM T.T'(4. 
•y H 1 3 . 1 4 . i>4 tWSBSfiS 1 7 SrRHEtt 

±(CffiS-C'# ft*0§slB4 9 £> £ £>fc/J«f 

SCk^figT'*)*.. ifc, Jft*tti'-h3 5fcH)£IIJtt 

A-. y k 1 3 tA-yy 1 4 bvmim. axw^yr 1 4 

k WKWi 1 7 k <0«S«K0»9IB* Sr/h$ 

[0037] (HJ6^®2 ) HMMW2 Ttt. *»Htf> 
[0038] W«!W2<0«i&firifc-Cli, . ( a ) 



±£»Jfr*-*. <b) EtS1£0)-±fflkl&*§ 

& 4 0 fcE«g1Kk*fclitt h k £«3fi3 . 
[ 0 0 3 9 ] HM^^2^jt^ffi(4. *»^) 

WB«TK^W& 4 p dffcofi^ &ttm**tr . «»l 
WgBt*ffi-C(4. WtJBJBirK^UfeiBlsf. £k*.(i* 

s.mmm. mmmm. w*-yb\ Ayr. s&stttx- 
m^hzktfx-zh. 

[0040] ( mmm 3 ) mmm 3 ti4 . mmm 

1 tRWUfc*»H«) S AWr^M ;w-f?ijCo^T!K 
Wt4. HSfeJg®3OSAWfVN'>fX3 0i0lSrffiia^ll 
3 (A) fc4tf (B) (C^-T. H3 (B) (4, 03 
(A) OHX-XA^ffi«a«3 1«IS:^IK®0T'* 

*. 03 (a) i4, 03 (B) <?>m-Yizmmm 

[004 1 3 SAWtVn'-YX30(4, E1S«3 Ik. 
EMM-m lco-iE3 1 a±fcSM$ftfc*R*>»» 
^3 2 k . -3LW3 1 a±KlB{IS*in:lWR<0«afc't 
-/ F 3 3 k . -iM3 1 a± (ft*W(C(4. H 

3 3±) (cieasnfv:igf!ccoM>r34k. -±H3i 

atc«rtI't*A^tcEaS*lfcl6»tt^-h3 5k. BE 
S»K3 1 k«M*tt5/-h 3 5 kwlHCEBS^IWa 
3 6k. tfiWi&i'- b 3 5±tC»jSS*l^»<ff 3 7 
k . ISJBmfii 3 2 k«S^'-/ H 3 3 k ^«^W(3«^f 
hffl&*?4 >38bZffiz.&. SAWfAMA3 0(l 
W^* ? 0. 6mm. Wmfife*MXifi\. 5mmxl. 
Ommf hh. 

[0042] EmmW.3 1(4. 36° y*7W>? 
;H»'Jf">A»RT*6. £E«S«3 1(4. J¥£#0. 
3mmt. -±13 13^^X^1. 5mmxl. 0 
mratfcS. ^T*3. SAWtVnMX3 0T(4. §4>fc» 
V>Em«^3lS:fflV^^4:*^rSgT'$) , 9. J¥$* { 0. 
1 5 mmWJIS*«[$:fflV^|>C k hX'Z 4. 

[0043] SAWfAMA30li. 4fflWN'yr34 
Sffllift. A>r34l4. A*»fe*4. A>r34(4. 
IHS3 6fc4t^(ittx-h3 5S'aiiLT^Sfli3 
7k«««t:««L'Cv^. ffi«a6K3l, «Jgm^3 

2. «ffi/<«y H 3 3fc 4^^7*34(4. 
(JMT. SAWfftl^^*5) 4 0$r1f«-r 

*. 

[0044] «^Ht^-h35(4. x^i/*ttB*»ft, 
=3:4. iifei!ittx-h^Jf$(40. 025mmT'J>0. ¥ 
BW^-f XJ4JI«S«3 1 k H«T*4. 

[0045] ilM36(4, v^g}||t*^^|>. 
®IM3 6tfOJI$(40. 05mmTJ>9. *H XteEWM 

mi lkmrnx-bz. e«s«3 ikwmis-h3 5 



tmt3 6k\t* ®mm3 2(DmiZ > tM3 2 

ifflimg&tomsm 39* . 

[0 04 6] *MMffl3 7Ji, t&m*-h35Wfrt> 

^-h35» 0Ut3 6. fcJ:tf5MW«37fct *^'J 
74 lfc«MW*. 

[0047] (nss^®4 ) mmm4 ta, ggt&BiB 

2TfJMH LfcMfrSjfcfflVvr: S AWfA^f * 3 0 ££! 
JtLfc-Wfco^TiMW-ft. *tt»»4tf>l8ftfiriSfc 

owt . mmxm<7)mmmim4 ( a ) — ( e ) tc« 

t. 04 (A)~(E)Tt4, SAWfA'U3 

[0048] 4"f. 114 (A) IZifitXolZ. EM&R 
3 1 0-±®3 1 a_t£, «^««i3 2 , WW H 3 

ty*bVV7y7< -£m\WS?-->7 r l,z£ ot 
Sfcfc. 1IA-7K3 31C, Ay7°34 
trJttft-*-*. A>7*34(i, fcfc*.J4\ t:-^yf^ 

£74 J rZV)WrfZ>Ztlz£'>XBf$X'Zl. ZcoXo 
izLX. SAW*^4 0Sr»«^4. 
[0 04 9] 114 (A) fiOIgOir, WU. 
ttiitmz. 04 (B) l^-tidlC. *+'J74 la 
Zmfcth. **V74 1 afOWftfrSfc-WC* IS 

wmm*m5 (a> ~ (d> t^-r. 4-r, 05 (a> 

fcwrfidte, KS^-h5 1±t:. HJBify- b 5 2 £ 
S. Itll^-h5 2{4» WIM^St*^ 
6. *eytk. 05 (B) cr^-fidc ^y^-y^&fc* 

<o««Hiio:t. j: otis-/- h 5 1 tsxvmn's- h 5 

2W+*»*JTt»ft#, «K3 6aft»jjW4. «K3 
6a(i, «Ifi*«fc§tfS£fcteJ:oTlI!ia36J:$r 
■S>. 

[00 50] -*\ 05 (C) K*-t4 5fc. ISx- 
h5 3±fct(SiHlS'-f*3 5a*#jSU i^ttv-h 

3 5 a±^na?m@3 7 mmh . len*^- v- 3 5 
7*, ji^k*. 4 fcii*^ -y ? 'j vnzi^xw&x 

^S:fflV^^--y^fifdCfc*<-C#l.. 4fc. 
*MnM3 7li. SaBWcJ:oTA*^-h*ie»tt^ 
-h3 5a±(CftS0Wt^*>, &JSx-h«0-g&£x 

&JSx-hK(4. S#^S§&£fi&i'0&Jgtf#4 L 

4fc. ^l^-h±{c^SI5rm^L'Ci^ittx-h 
3 5a«:#j£l,fcitf>«:JflVVCfcJ:v*. 

^**16ft:J:Wf. «<Tffi»ttaravtfMWW3 7* 
I. . 
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[005 1 ] *Otk. 05(D) (CTjrf «k 5 fc, SIMx 
- h 5 3 £fWSt Lfc&Ktt a'- h 3 5 a fc Ogft 3 6 a fc 

9 Mmis-v5imMix**v 

T4 I {WS36al4, Ay 7" 3 4 Cttffi 

■ffcffiWCJBJ***. {Bli!36ai*gilitt^-h3 5a 

(4, «3 6afc^1ii'-h3 5afc£MEL&a J 

[ 0 0 5 2 3 <MZ. 04 ( C ) iZ7jk?£ 0 fc, ffitS*£ 
3 lW-±ffi3 1 afc*£*£ttx-h3 5a (4f^'J74 
la) <£LT, 04 (D) fc^-f J: 0 

fc, ffi!lg3 6afcj;t>'iei«x-h3 5 

a t SrSii LTMWIS 3 7 1 £SK£*l& J: 3 KEttS 
*3 lfclftMtti'-h3 5ai:£toffLS8£S-ti:*. £1 

t. ^vr3 4*j^«i3 7fc:«art-4ia*i(a6i 

3 1 K««L» ESS«3 1 tffl|^3 6 a tfflm : s- 
h 3 5 a 1 3&««mSia* ®J«1-6 J: 0 tCM#Sr«5fi$* 

T'^A- , JT4 1 a (ttSfti^- b 3 5 a£J:t/{B!M3 6 
a) *JB»UTtttlllS:*fl:S-e:*ii:tcJ:->T, /h$v> 
to&j)X'^>T3 4ZM&3 6 at>J;^tty-h3 

m&mik^B&lZ* t'J74 1 a (iffi^ttx- h 3 5 
afcJ:t/iBiJS3 6a) 5rSD^tl» CI t **ff 4 tV\ 4 
fc. ^Hii^-b 3 5 atJj:^ffl|»3 6 a<0tmT** 
«MIW«<tiaK*Tl CO t-TSt, (Tl-20) 
rOT^S«T"^r f'J74 1a ^JJlB'i't* C 1 1)Wt I 

w ztiizx-ix. mmr.m<7)m*x'®mfimtLxL 
ioztzm±x$&. 

[0053] 04 (E) l,Z7jk?£olZ. **'J7 

4 1 a 5:1 6 O'CcOSSTUP^ SCltCJ: oTi!M3 
6ai3<J:^$e^H4y-h3 5aSr^b$^, ffl!IS3 6fc 
ctt^mtt^- h 3 5 Zffil&**V T4 1 

C^J:a(cLT> SAWT^M^3 05r^T'& 

4. 

[ 0 0 5 4 ] ^m®4 WSJt^rffi^i, S AW 
^•?4 0Sr. 06 (A) tsitf (B) 4^407 tw^f 

V^Tt|aiaT'*>.&) . 06 (A) (4, ^x^«cOE«a 
£6 lO¥ffl0£^U 06 (B) (406 (A) co^iig 
ACDifck.m**?, 07{4, 06 (A) «fW*A(COVi 

3-4-<y^t>cO*<fflV^m.. 4fc. «>x^NtWje 

[0055] nauc. 08(A) fc4l^ ( B ) 4fcttH 

9t^-f4a^, «»flK)#-vi;T4i*rai^c»jftu 

8 (A) (4, fflMii'-h3 5a<7)&£fcX'hlfflm. 
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^-h81±fc«R*50B»3 6a <H8 (B)fcj:tf0 
9te*Hvc*«lT*-r) ZB&UzHr&Z^i: 08 

(B) li. 08 (A) <OfS®BcO&*0£^t. 4fc, 
09<i. W*B«tt0>-M0>ifcfcHT**. 

[0056] ^x^ttc7)ffmS^6 1 frfflvir»*8il 
fcfcftOSAW*? 4 Ott. «f?rkfc4MMLT36»fe 

itfflv^-cw«$nfc«»»sAwaiff4 0t. 

TSOSfcff3£k£J:9. £8&t<te3Ab£SAVi 
[ 0 0 5 7 ] IOmi409lGtA%'nt. *7 xA 

vvEttss ^ffl v vc«r*> s aws^^^k l . 

§£>tc08 (B) 4fcliB9fc*LfcJ:3**-ir'J7fc 

v\ cifucio-c sAwais^kdf+y ri: wiBfcW* 
ao^ftA-r * <r k £R»ife# i) . zvmm-Kmx'it . j* 

^ffi«fflR«rfflv^r S AW-fAM 
WfcaW3J:< SAW^W^SrlBt-C**. 
[0058] HM0^B4OiBt*ife-Ctt, ffiHttv- h 

fta^k^-C^I). 4fc, Ay7 , 3 4<0KS*»i6* 
0k**'J7*4 1 fc^BfcfcAy^WttfiBBfcfcfe* 

[ o o 5 9 ] 04 ( d ) «KSKrat*jv»"r . s 

AW3R74 0, 4fc{4*+'J74 1 a d&ittx-h3 
5 afcJWIMB 6a), 4fc{iW#fcJBff«£G«inL 
4ra&«fe£EWHK3 lkWStt^-h3 5akfttBfi3« 

x t> t w ffimttmuM*^j&mmattitt* 

\,\. mmzlt. fckitt". Ayr34*«36a's 

nnMtmbLxfrb. loomiretcimfcaattn* 

mowat&ztizx^x. (Dm&xmz&tf&M 
be***$ < ?* h . ( 2 ) i^ns^tjftsapsftias 

Srft<?&4» (3) Ayy 3 4 k*MH5m®3 7k 
#fc*arc*6kv>3S^»4>:h.4. OTK. Cft£> 

[0060] natns^)iDflE**««f ?&kff««« 

3 1 a&Wlfc 0 . (1IS3 6 a*WL^Sftft 

UzWiX. «tra«W«B£E*l4/jN«V^ 
k*W4U\ HJt»JB4<owa*atcis^ , C, A'yr 
3 4tf)R£nktl>k (J21T. PWTft*) . 0. In 

(w) <ofMf»*emiirt-6ikfc:j:oT, Avr34£ 

fc, 0. 2 • n (W) OJt»»*gitnrt*£k(Cj:-> 



T » #g&JDff}l £50 KOTCCS h . 
[006 1 ] HgXgB$(0SD»ajg^tri. k . fcli 

ttv- h 3 5 a^sys 3 6a mmmm^fk^< 

«rO'T*'*«^* t *4. 4fc. JpSftSe^KtrSk, 
SAW«^4 0Wfttt^k-r*«^*«*6. 

S^a«^)Wft«B«ttfiv^k*»#4Lv\ £tt 
»«40>IB»5rtt(C*$VvC. 0. 1 • n (W) c^BWjft 
*Epjirf4£kfcJ:oT, A'yr3 4S:Sji3^«)<!0fc 
£9^rMiiBJK CC > * 8 0 XJaTfcT* 6 . 4 fc , 
0. 2 • n (W) 69j@^$£ math ZtlzX-oX. & 
S&JJD&SS (°C ) £ 6 0 XWTCT* 6 . 

[0062] UStna^icjgw^s-EPJn-r-?. k . *y? 
3 4 k^h»«S3 7t<omiz®mmif?&ztm 

jLT#6£*>. AV7*3 4k^«ffi3 7k^igH5c0 

[006 3] safp:sfctjuT)B»»3&9«iirt- 

a>73 4fcJ:rW«*«3 7 

a$rff^Ck*W4Lv\ AfmtcU. »M5r 1 2 
0°C~2 0 0'C<7)KBl*lkU 0. 2 • n (W) -1 • 

n (w) commM^mmniztfbnmxmzff 

^-h3 5a*!>IHM3 6afclftJR3;h.4fc*>, -^W=5r 

4isJ:VjWWffi3 7 k *&<oafflS£»RI6*fflv^» 
artSiktCfcoT. AVT3 4k^SPSfii3 7k^ 
«<0fflHtt*«±"C#*. 4fe, iOflMJWffifcifi 
tf. SAWSi L 4 0c0^fi*«(c c J:^T(ST-ri»^i: 

[00643 ( mil 5 ) msmm 5 t « . 

S AWr am xcofteco— 0«tov ^TR^-t* . Utt^m 
5«0SAWf^MXl OOCOV^T, BrB0^01 0 
(A) C^-T. 4fc, 010 (A) <0«X-X*»4,E« 
fflR3 1«*Jlfck#<OlfliiBI*01O (B)t^-f. 
010 (A) ^Bffffi0{±. 010 (B) ^Y-YtCfc 
tt*Bfffl0-C*J>S. 010(B) icfcwc, iH^s^'fy 

3 8(7)0^{i*B&-fl) . 

[006 5 3 SAWtaM;U 0 OJi. HJSJg©3<0S 
AWf AM X 3 0 fcJntT . If »m^3 2 k {MS 3 6 k 
ORKcfHtSfufclifi 1 0 1 * S fefcffllii . 1 0 
lSr^v^T. SAWf AMX1 00«i, SAWtaM^. 

[ o o 6 6 ] mm i o i ttHMtfrfc** . mmzit, 
ii, twammtv 4 s Kffisisrfflv^c k*^ 

h. E«6K3lkl6»tt^-h3 5kBHEl0ik 
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Uu »2««m25iai0 9*»J«UTV^. 

mm,m3 2<r>wm\*. w^^39nx^\ 0 9tj: 
o-tzficf*±3*rt^4. s^k. Hfiioni. ho 

tt#ffiV*ft8ttS'- h 3 5Aqa9Bl/t«E«ffi3 2 

o ottpnai o i m&xvwmmm 

[0067] S A Wf AM X 1 0 0 UU HJfi^©4 T'ttt 
ejIU:*ii#&fc. ffi&l 0 1 ZBtfL-t&JMiMt& 
Zblz±^XW&X'$&. WKTft«-«tttTfcRfl 

01 1 (a) tfl^iafc. Em»£3 1 

<7)-±ffi3 1 a±£, ©ffi?i«i3 2h£VW&*v K3 

[00 68] fcfc, 011 (B) fcij**J:3fc, j»3Ktt 
WT^UA^WHBS^-M 1 l£-±BS3 1 aiC7i 
*-H"S. TtVMfMUk's-b 1 1 ltf>/SStt» ®J 
S3 6<0»5J: l 5<)*#< ! 3rSJ:dfc:LTfc<. 

[00 69] 011 (C) |3j??J:3(c, 7? 'J 
/WMBMS'-M 1 l^)B**JJ:t^S**ff-5T. T7 

y/mwiMs^-M iiZ'V>-->ri. mm 01 

a£»T4. RBI1 0 1 ali. *MM>WfcfcJ:->THi 
Ml 0 1 fc&4. 

[ 0 0 7 0 ] 0 1 1 ( D ) fcjjrf J: d fc, 

yh*3 3±fc^yr34fc»iW-4. *ami* %nm 
■4TKiJiLfc*JSi:H«W>*ftTSAWf ? y'C-f x 1 0 
OSrgJiT^S. 

[007 1 ] JJBWi^ft-Cli. WM l 0 l 
CiifcioT. *Hlffi5/-h3 5a<S3Bl/aBB«Si3 
2fcS«t4£i:*fi&jt'C&4. WS3 60*ff^ 
jflDE^J IzXiX&BLX ffiBWM 3 2fc««W-4ik* 
KuLT'£4. 

[0072] ( mmmm e > ggstra 6 -cut . 

f.l6<0SAWf^X12 0CoviT, BMSrHl 
2£5S1\ SAWf^M X 1 2 Ott. S AWf A'4 X 1 

0 OfcJt^T. BMBtfttl 2 1 fcS&fcfliijSW)*** 
IWr* . WBWB6T14, S AWf am x 1 0 0 fc MR 

[0073] BttaWl 2 1 tt, E«a^3 1 fcffilttt 
^-h3 5k?)liHciEE$*l4. g«tel5*fl2U4. fc 

fc*.{*\ r^y^*«Miw»fei*. g«awi2itt. 

I^gl 0 1OMkft4g|5«T"£>4. E«S«3 1tHa 

1 o i tmmm 1 2 1 tn&2<?)mi2.m 129m 

mh . SHStt 1 2 1 tt, lfeJ*tt^- h 3 5 tfgML 
TV*4. 

[0 0 74] SAWf^Xl 20T«, tS7g€ffi3 2 

osffltt«B2ia 3 9 1 mmms 1 2 9 az -> t 2 ®c 

W±*#lT^4. Ltztf-oX, SAWfA'>f*l 20t 



[0 07 5] SAWfAM^l 2 0tt, 01 1 (C) «9 
IiW^C RfSl 0 1 a±fcg««ttf 1 2 1 ££B 

X^-?--y?i-lZkt l zj:->XB®X'Z&. Z<F>b 
#. HS1 0 1 a<OSSSkS«»ttl 2 lOJf^sDft 
**, ilS3 6tf)S$J:»9i*£< : 5:4J:?£llS10l 

a&jtfasami 2 1 t&m-t. mmmwm. 
umx'H. mmB5xwnuz$)%mt>tiz>. 
izzco$miimiz±ixtf. mtmaiti t £ izm. 
*4*«sjrcsAw**4 omm^rttzb^ 

[00763 $r*j, asawi 2 ni, ie»tt^-h3 

5fcJ^fc{a{IfcE*l/tiJ:v*. -eoJ AWf 
AMX13 0tO^t, ffiB0^01 3tC^-T„ SAW 
TAM X 1 3 0 T'U, JfiKtt i'- h 3 5 1 JIMOT 1 2 

±tiztz®i±x'$&. zwtzfr. mzmmmm^ 

S AWrAM Xif'&htlh , I6»tti/- h 3 5 t 
SffiOT l 2 1 1 £*Sr4«flT#ja«-4 - k 
4„ 

[0077] ( UttJBSI 7 ) £Mffl?!B 7 Ttt . *fMH« 
S AWf am x<^fl!i<o-«fc:ov^»^W- & . HfflftB 
7«SAWfAMX140l:-3Ht, SAW^COg?^ 
«Jfc*H*Bll4tC*^. SAWr*AM^14 0 

14, SAWt'aMX3 0fcR«K^+UT4 1 $r<f»^. 

[0 0 78] SAWf^-fX14 0ll HJBK®3fl5S 
A Wt> ^ 3 0 b it« LT , BE«« fit 3 1 <0-±ffl 3 
1 a±tJBjSS*ifcK 1 4 1 *1ALtjHt)*imtth. 

nfUfflmx'te, sAWfA-a3 o tia)««^{co 

[007 9] SAWrA'-fX14 0U, — ±B3 1 a± 

fc» aa»^»»mi3 2 j; a tcfM^n^K 1 4 

UiU. JH14 H4. E€afiR3 1 tmm3 6t<o 

&*&&to±z#ittft»e>t;:i. mmzn, mat 
^mzm^hzbtfx-z. tzbz.\t. rn.im.rn ( s i 0 
2 . s io) *>miv&mzm^hzbwx'Z&. 

[0080] SAWf^XHOtJl Ml 4 IK J: 
-> X . EBSK 3 1 1 fflja 3 6 i: Oia^Bftt**^^ 
4. IWfcft, E«S«3 1 kOHffi3 6k<0-»18*»4»« 
PBS^3 9 K<SAt4*^Sr^S-fr4^fc . H 
loH§tt*>"[6]±-r4. ifc. ft*tte>|flJ±fc:J:->TT 
/nM XcOfl!Stt* J |6l±t4. 

[0081] i<0SWR«:iia}-t4fcft. S AWf'AM ^ 
3 OtJj:^ 1 4 0 SrHlgCfSRLT^JSIbyxifflV^ 

OK*3tt4^H^*^< 7 )^(?) 'J S AWf' 
A>f x 3 0 Kfe(t4 U 1 0^-<7) 1 WTk ^r^ 
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[0082] SAWfAMX3 0fc4lA4 0(;: 

owe. 8 5*c, ttttim8 5%mm%Tizimi-& 
tmmtmzftitc. -eossii. sawt'amxi4o 

cWli&Wte. SAWf^M X 3 0 ^Jt^T^^tffi 
[0083] SAWf AMX3 0i34t/14 OtC 

owt. mm&mzftitz. *<7)fcyi. SAWf am 

X 1 4 0 C^Ufl^te. S AWf^'-f X 3 0 dJt^T 

[0084] ( mtmms ) mtmm s ti4. #11^ 

S AWf aM X^ftU^J^ov^T^-tl) . %mt»B8 

CDSAWf AMXte. SAWf OlzmS&tt* 

[0085] ggfti&B8l>S AWf AM X 1 5 OOBJtffl 
0£01 Sfcfltt. SAWfA'^1 5 0(4. SAWf 
aM x 3 0 kJt^T. flfiB (ffl)JS3 6 ) £H3 4 3 Ictt 

[0086] ummtt i 5 i ti, wiBttoasv^tm**^ 

ttW7 7jBWl. Si0 2 , £fc(4SiN£ffiV^£ 

t i) . ftsastt 1 5 1 comitzmmi*. 1 2 

1°C. 2§vE. tt*zWR»ET"C"2 0l*iaSWHLfclS^ 

[0087] 1 5 1 (4. 9 

ib&. UltfoT. SAWfA'^15 011 SAWf 
AM x 3 0 J: 0 i> $ fcfcWfflttfe JiratSWfcWBo. 
[0088] «rti. ftBSttl 5 1(4. ffi«S«3 1*> 
ft!s±ffl3 1 b (-±H3 1 ak(4R*»0±H) fcgfi 
cofflSE (WM36) ttHdidfcJBftLTfciv*. * 
<04 3&SAWf aMxi 6 O(covveH9Jc>)IJrffl0£ 
a 1 6 (CTjrt. 

[0 0 89] SAWf AM XI 6 0(4. SAWf AM X 
3 0 k (i. ftSSm 1 6 1 ^(OMWrf . ft 

nam 6 1(4. Kmm.3 \<nmm3 1 tawm 
mzmoZotzB&ztix^i. tmsm 1 6 1 ut. 
smmt 15 1 fc Httotmfcfflns w t s . « 

lISm 1 6 1 (4. ffi±ffi3 1 b £S3 4 0 (C#j£3*lT 

h\,zmxtzwmm.m^tih. ttmami e m. m 

M3 6 4 d 1 «0«ff»tfi: . ft± 

ffl3 1 b*«3iatc»J«Jf*lfc»20fiMIIWfi:fc- 

[0090] SAWf aMXI 50fc4l>'l 60£H^ 
(cfWLTHrtWtt^ffHiitf-jfc. ftttWicUU 43 
■C 1 0 ^5 AOfc t *) SroftT 3 y 7 U - Mfifc»T 



S*4WHttfofc. *«>*SII. SAWfAMX160 
(4. SAWf AM X 1 5 0 4 0 1) § 4>(cWffi32tt(efgft 

[ o o 9 1 ] =5rfc. ftnamu, zuztnmmo 
ummwizixx ^xt^u UTaMnmicttv » 

TiPWCfc*) . «Sffl»4. £*:*(*. asstt^. 
h . «*tt«l«llltm i: LT (4 . 7 -y *»ffl||H>v y 3 

[0092] ( mtmm 9 > jam 9 . 

S AWf AM X<0ffi<0-WKO^TRW-4 . HftiB® 
9« SAWf am xi 7 0fc:oivt. BrfflHSriai 7(c 

^•r. SAWf am x 1 7 0(4. Emmm3 icomm 

3 1 b (-±B3 1 a fc(4R«0(!lW±ffi) ±C»j*S*l 

[0093] maSPW 1 7 1 (4. ^HWiiffi^t^ [6)± 
$*4fc*fc:»JSSn6. «ggP«l 7 1(4. ff^SreS 

(4. tit x4«fj/awiiM, ^ua-y^wii, * 
fe(4r ^ 'J ;p»fifilit fflv > l. «rt* J T-# 4. cn^o^ 

^-yMg* ^ 4 0^F^tv^„ 

[0 0 94] Ji$A J 0. 1 5mm«0E«S«3 l^fflV^ 
TSAWf AMX30fc4t>'l 7 0^^fig,L. ffliW^tt 
ft^W(-(4. 1 0 0 g<7)fct 0 £o(tfcS 
AWfAMX3 0fc4l^l 7 0lr3>'^U-hffl(c^T 
$*TWffi$tt^fFWL^. -e^Mm. SAWf A" 'fx 

17 0-C'(4. SAWf A^fX3 0 4 0 i> $ ^ (cW«^tt 

[009 5] ^rfc. ^ggB«17 1(4. SAWfAMX 
1 6 0c04^(C ®±M3 1 bfc4t/ffl!lffiS:S3 4 3(c 
»jSLTt>i^. >IilK4-?T. SAWfAMXcoWS 

[0096] (Utt^ni 1 0 ) mtmm 1 0 x- (4. 

»fl<0 S AWf AM XJ3 J *«K3t2rifc£ov vtffiaw 

[0097] Ht&Bffi 1 0 c7)S3t^^a(:oV^T . XSBr 
ffll2^018 (A) -18 (C) (C^-r. *-f. 018 

( A ) fc^-f 4 0 1. ^ffi 1 8 1 <0±^"C. ^ft'JTl 
8 2fcSAWSl 1 4 0i:£*f|tn ^18 1kL 
T»4. fckitf. SIi>f7ny (eUffiS) X'^-h 

ztitzxT>uzM<7)i3mzm^&zttfX'%z, ^a- 

•JT18 2(i. *h»tt«3 7*JB«L$rVVri:£B&v* 
T . II 5 fc* t k B««**«ftft-c # S A 
W^4 0(4. 114 (A) Tl5iBHtfe^ai:|S|«^ffi 

[0098] iWC. 018 ( B ) iZTTstX 0 (C -V 'J 
7 1 8 2£Ayr3 4 fcJtSStf, *V73 4 * 6« 1 
8 1 IZW Lo(tS . * + U r 1 8 2 £KS t^A'yr3 
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[ 0 0 9 9 ] 0 1 8 (B) WTUX'li, fflgR6ih«0fc#> 

lzmilztmtH\ Z\tlizX->X. ^>73 4k 
m 1 8 1 1 jWS*-*"* C t Srfi&jhT* £ . ZV>X o lz 
LX . 0 1 8 ( C ) t^-tS AWf^M X 1 8 0 

[01 003 UStiBJIRl OOSUt^TJi, 

«&3 7 fr»jw*ifiicw£4 J: a**wne»tt^ 

- h 3 5 I . i flfc*f L . Hite^H 

mm is- h 3 5 <o«fl<oa!«?<o«*«fl;*«* . 
[oion^fc, ^lsiotwc:. 

•£<7>4 3&&JI1 9 l fcfflvvfcRSttrifcfcovvc, Sit 
IgcOBJrffi0£0 1 9 ( A ) ~~ ( C ) 

[oi 02] 01 9 (a) ~ (o (ommxmxu. m 

WSttifllt&ZtiimtzWMl 9 1 ajWftftSfifc 
&mi 9 1«rfflV>*. ^fi^SH, **'J7182$rJtiI 
Uv:A'yr3 40$tffl* i , DflgE 1 9 1 atftfBKEjftSft. 
T*ffi«ffl*3 4ai:$:6. ,I043t, &ffil 9 1* 
fflv i (c J: -5 TmSiffi^gP 3 4 aJH(*t 
SAW-fA*>f^WlQSSr«!HttJ:<»»t1faii: 

[0103] cutron 1 1 ) gttfgn 1 1 t-(4. #n 
*bppm-*. mmmi i<om&m^^x. xnm 

ffi0£02O (A) teXV ( B) fcSj^. 

[oi 04] 020 (a) tsj^idfi:, iena 

$20 1C0±^TC\ dfA-'JTl 82t SAWff40t 
fcttfoStf*. &SSM2 0 1(4. fflg2 0 1afc»£ 
2 0 1 a±H0ft3tutfM2 0 1 b t Sr^tr. S«2 
Olall tzbllf. /fyAX-X**/. tftx^j/. IS 

I). €®2 0 1 b(4. tztx.tf&frt,%*). m&lzTf 

x-v*t>mztLX^xh£\\ im.wsi.20ni, ru 

ZXfLTttXW SAWSFP4 0*iJ:t***yTl 8 2 
14. ±j*LfctOfc|B|«T*6. 

[01 05] 020 (B) K^-fJ^tC. 
T182(CA*yr34*jeiS-fr, 2hlZJOT3 4k 
m&2 0 1 b t *«S0ft(C*«-r* . ^Oi: 
(4. Wi2 0 1b^)«iHfcJ:-3-C»Sr*. 

[0106] A'y7'3 4fcJ;lA'l;ffi2 0 1 b#2:t>(C& 

(4. IEIS»fiR2 0 1 £ 1 2 0'C~3 0 OX^KfcUnJSfe 



OOTRctl^^&S. ffimS«3 1 i: LTJMMR 

m^fcfkm&zm^h^Mi. 3 0 ox***? 

JP^-rSifc^tg-CAS. ifc. MftSg(4. (!S3 
JBaUJWl 2 0*CgSi:ffiV^tC{i, 1 • n (W) 

[0107] 4jWk3&»4>>firO, ^£2 0 1 b# 

asc-r^ v*a%$n*:&A>*>$:6%£(;:i4. 

«Wfc«KT*4. HftWCKi. tztm, 0. 2 • n 
(W) coli^S:epSDt4^t^J:oTA>7 , 3 4i:^ 

®2 o i b t *mm ■ wm&mc* & . fctf u. 

ZWkZHuf&ZlrtoZbttZ&'yX. SAWm?40cr>n 
Wfl&WZlth. tztzl. tmt. SAW*^4 0^>«f 
tt*^ftL=5rv^KHTff 3 i k tfttt l\\ >*y?3 4 
(?&bWM2 0 1 h(T>fft\t. *<r)\k<W 7a-lS 

[0 108] dUt^JBl 2) Utt^iBl 2X\t, 

JBS1 2«SAWfAM^2 1 OKOWC, »rffi0Sr0 
2 1 (A) is XX/ (B) (C^-f. 02 1 (A) (i02 1 

(b) omY-Yiz&ii&mmm (ien7-fy3 8{i^ 

m X'bh. 02 1 (B) (i. 02 1 (A) WHX-X 

*»feE««R 3 1 oi^iifc t * oMwrnxb h . 

[0 109] SAWfVWX2 1 014, ®^«li3 20 
fflfflfcS*S<tfeffl«2 1 5Sr«££. Hfi2 1 514. 
18183 6 fcRtt0fm*&*6. fflM2 15{4, 010 

( b ) <7)na i o 1 1 mmv>GLmzwmzixz>. smm 

«3 1kiia2 15t^MStt^-b3 5i:(4. ®ffl2m 
2 1 9*»«-t*. SAWf^M X2 1 0X*(4, (MS 2 
1 5tfrt>?3 4<nfomzWS.%tiX^h. *V?34 

(4. O0IS2 1 5iJt3H^f, »BI*tt^-h3 5W*SrK 

at*. 

[0110] SAWfA*^2 1 o<^Bt*ffit:ov^ 
T, BTCIWH-i. SAWfAMX21 0(4. K5S2 

[0111] (BJS2 1 5(4. ffllH311(«Lt 

t». mm^-h3 5±mmixtxw m%2i5 
tc(i. (Sis 3 6 1 H««ar&r«&fcr * ^ . 

[0112] S AWfVN'^fX2 1 0<OMe*i6t»4, a 
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y73 4&Mmzmmz-£z>>#gtf%^rz#>, $mxu 

[0 113] SAW-fAMX2 1 0<9(!lffl^Em 

s« 3 1 <nmm 3 i b o j; o izummmm^ i 
%w<7)mwe>Mz&mmi 5 1 «u 

SAWfAMA2 1 OaCroWC. »rffill£[I2 2 

(a) (=scr. a*. ^aofu®fcj;t/fi!!±ffi3 1 

S a J; ? tcftSSff 1 6 1 *»*U: S AWr am x 2 
1 0 b (cot^T . BrffiHSria 2 2(B) fcjjrf . ffi^SB 

[0 1 14] ifc. ffii8ttS'-b3 5jWI««3 5b£ 
flliTtJ:^. **>J:3$rSAW-?AM.x2l0cfco 
we. BrMllS:ll2 3tC5K-r. S AWf^M X2 1 0 c 
T(4, JEE«»£3 1 kUM2 1 5 k 5 b k 4K«F 
P3£H]2 1 9 =6rt3. SAWtaM*2 1 0 

ai3J:V2 10bkR*fc s SAWf*AM;*2 1 0 cO 
HHfc«Mm**J*l/C«> 

[0115] (gJtiBtB 1 3 ) ggj&KB 1 3X14, #?£ 

1 3<T>m^ t J^-)V2A0[Z^X. BrffiH5:024 
fcjjtt. 0Bt>'*a-^2 4 0(4, EHSt£20 1kS 
AWfAM X 3 0 k 2 4 1k Sr£t*. 

[0116] £tt£8E2 0 1 ±fcli. «flB*?*k*<0® 

yf>"t. 3-Ok ^Mtf-KkWafc-f 4 XtU-h 

sp^^ftsmmffi^i^i^^-cv^iiv^. saw 
f^^3oii. fckitf, wmwi<omm.2o 1 be 

6. EHNrtaoL-/^ 4 07(4. IBStti'-h 3 5#fi 

*1&®&i<>- h 3 5 *«-tl> . *<0fc*>. 0B*^ 
a-;U2 4 0T(4, »VOT»K3 lifflOSik^T 

[0 117] SAWfAMX3 0li. ftH8IW2 4 IT 
»Mvcv*4. «W2 4 lie**, ftSffittl 5 1 k 

nm<ommm^ & ; k &x- « & . 

[0 1 18]^. EIM£K2 0 1<^*>'3(C. ASSfc 
£B2 5C«5*Wfcjic*. 

[0 119] B»*i;*-;W2 5 0(4. -fe7$?X«Jl 
»C251k. SAWrAVf*3 0fc, «SSBf2 5 2 
k0K«iftk£flM.*. *y$7xmmm$.25 
ffifctt. >2 5 3&J;lf?7>} i nM25 4tf 

M&ZtlX^Z. -fc5S^^8Wia«2 5 10rt*t: 
(4. Sfcti*? 2 5 5>WBJfc$flTV>S. §£1154 ^2 

5 3CJ4. SAW-fAM A3 0*iJ:tflSffi**2 5 6 

[0 12 0] SAWf^A3 0(i, «H»«2 5 2r 



WrflTH*. &SgB*t2 5 2(C(4, tmmti5it 

[0121]$rfc. @EHa«2 0 l**5S?*flM« 
«2 5 1 _b(c3S8-*6 S AWf AM X(4. S AWtaM 
*3 0(CR&^ #f&BJc0ffic9SAW?A4;*T'*>oT 

[0122] ( grogs 1 4 ) mmm 1 4 t-(4. *» 
wmmmffi 1 am * coi, >t «w>-« t rw-* . 

ISSSJBJBtl 4<osawtaMx(4. ffimSStk. mteff 
1B£««>-±iB±tiia$#ifc»tt*iBi«* EH****: 
tfxo»»tf>fl»B««k , 1ufB-±ffl±(cieS$ix^1Sii( 
?>A>Tt . fffE-±ffl(S](Ciea$ng}ii^ *t?gp«k 

a . mv<>Ttmfflmnmtimfmiz®& 
iztrntx^i. 

[01233 HM)B®14<OSAWtaMX(4. 

titz®$mffi£ZMzffii&. mmmmmz. mm 
mm&m<o$mtzB&ztit:ffl&u vzmth. mi 

tm^w&^mzmmhtz^^m^^Mmx'h 

[0124] HSte^JS14<0SAWfAMX(4, OT^ 

HKsjea-njpfi'ts i a s a wf am x 

5:^ LT V 1* *\ ^H®fiEgBtt(4tS^«fiiW^ffl 

mmttx'i>£^\ ;<o^(c(4. s^^OT^iiH 

[0125] (HSg^ffil 5 ) Utt&JBl 5T'(4. *^ 
b^s AWtaM x^Wfi*J£fcov^-W*»W 

h. 

[01263 mmm 1 5osut^T(4. , 
( i ) Emaeck. irEE«HR^-±afc:»j«s*ifc 

Sft£MfcOA>7'k£ffi;i&WttMfcS^k. IEH 
yjWBjSS*ifc-±iB*fflli*ig»*Rk *JB«-t 
6. **>SL (ii) H«IEE«S«^H?IB-±ffik , lufB 

■tiidciHis-frs. an) m&rtyrtfi 
mimmfcmzw&Lxmsm&yj ytmsmiz 

&m&Zith. mi (iii) oxmizi5\^x , friesra 

[ 0 1 2 7 ] fcfc, ^Jfi^® 1 5<OSSii^(4, *%BB 

mmmco-mx'h o . *»w<oisfi*a(i, wt«o 
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(fff«a«L mmmm. ti^vH, A-yr, sm&y 
-k mm, www, axxmrn^ >t^am 

[0128] (mem 1 6 > mmm 1 6 -cut. &k 

$Jff 1 4 CO S A WfV nM Xfc J: tf*tf«RJt*ffiO-Wfc 
HS©g®l 6<7)SAWtA'4*3 0 0 
fcov BrSHS: II 2 6 (cSrf . 

[0 1 29] SAWrAM.X30 0t4, SAW*3 0 1 
k0K^3 1Ofc3^jS^3 2 0 S 
AW*?3 0 1(4, SAWfA'^Xl 0fc***l*SA 
wm=f-t®®?$>h. SAWff30 1ll SMMUl 

1 kE^afiKl 10-±BS1 1 a±C#jfc$*lfc*R*) 
t®^«ffi 1 2 k . m«SA'.y H 1 3 k , m&A-y H 1 3± 

[0 13 0]2ISI®|£gW3 2 0(4, ffi 
BB»J««tt3 2 0 tCii. 1 2#Stt*rtB5r£ISI 

3 2 0 (4, ffSatS 1 1 k HlS&a<K 3 1 0 

fc^iatcEJttfiirv^. igssa«3 1 ot&WRi 

1 k SIBB^Aam 3 2 0 k {4 , 1 2 Bfl&ff 

[0131] Es&a«*3 1 o«4, mm 1 1 . mkvi 

y3 1 2, t'T«fii3 1 3. rtflNt&3 1 4 IS J; WW 

«&3 1 5*mti>. a* 3 i i(4, *ft***>4>$r*i 

3 1 1 a~3 1 1 oWMSilfeflWift'Cftft. IE*!? 
4y3 1 214, ®&mWi.3 1 0(0-±ffl3 1 0a±(C^ 

&zti&. vrmm 1 3*$j:tfrt«NHi3 1 4(4. a 
ft 3 1 wftmzB&ztii. mmm3 1 4(4. aft 
3 1 iort*fcJi«fc«RSfiTv^. t'r««§3 1 3 

(4, 121154 ^3 12, rtS5«S3 1 4fcJ:lW»*tt 
3 1 5 £1881-*. A'yn 4(4, 2EI3Bftg«tt3 2 0 
ZM.MLXWM%i®7'ly3 1 2fc««3*VO^. a* 

yyi 4 kmm^y3 12 tit. t&t&zemthz 

(4, tMrtv V 1 3 . Ayr 1 4 , 121154 V 3 1 2, 
t'7«*3 1 3*iJ:tfrt**ffi3 1 4**LT$MHHS 
3 15fc«MWC*tt5ilTV*4. SAWff3 
0 1(4, Ayri4i3J:^ffinB«flaiW3 2 0KJ:o 

t\ wms& 1 o cases ivo**. 

[0 13 2] SAWfAMX3 0 0tl4 SAWff3 
0 1 **a^fit-f6«WSr^Ki: L$rvvfc*>, /MMfcfc 
itflHHb&WC**. SAWt'a*4X3 00 
T'(4, 2ia»«*«320kA>7 , 14i:tCj:-jr, 0 
S&a*£3 1 0±fcS AW*? 3 0 1 SS»t&«t, S 
AW*?££jgtc£»?*S. 

[0 1331&K:, ;cOSAWtaMX3 0 0c^jS^T 
ftteowt, 02 7 (A) fcilMB) fcfflWCBMW- 
4. SAW*?3 0 1 . HKS4K3 10, fcitf 

2Eia#js«tt3 2 o (is 



[0 134] i-f, 088a«3 1 OfcfWW-fciafctt 

mti. mmm 1 oi4, *H$*ifc*5 5*?»« 

ft*>4>&&Sft3 1 l£-£tf. Sft3 1 lt4, *7$7 

?rv-yi'-h$:mm-&z}iiz£'>xj8tii?z&. 
aft 3 1 nc(4, ^5^x^^»w«iini«*fflv^r 

tiV\ 12H54 >3 12, rt»«*3 14fcJ:t#M» 
«fi!3 1 5(4, HRW*i»^»lS*ffifcJ:oT»J«-C 
#l>. h'rm©3 1 3(4, aft3 1 1 iZt'TX-frZB 

izXixb&x'Zz. E»5'f^3i 2tmm 
S3 i5k i4, ivy?***-***** &mm. a* 

LTtiv^. i*ifew«ffiiu«Hi, aft3i immz 

[0135] aEia»j£«W3 2 o fctHwais 

. S1MW3 2 0 fctt. 1 2tf 

AZtlX^t. 2^ffMa5«3 2 0(4, HRAWrtftt"? 

^fiSct'^ « . t iar, siai^i£am3 2 0 (i, 

fcio-CfWCSS. ffilB»jft««320»4, 25 

fifc«K* k ¥^=5r^«ft k £Pii 0 i k (c 4 -> 

[0136] &mi&mt3 2 0 (4, ^tttfflit*^ 

fc. 5rfc, SB»Bia«« 3 2 0 <»5S!!g(B»tt. fc4 

3 2 0tt@»^S«lifS:^"CtJ:v\ 
[0 137]<^t s SAW«?3 0 1*fWl"t*l8tC 
OV^TRW*. SAW*?3 0 1(4, %tt^JB4t6t 
^UfeSAW3R?4 0Of^*£k RHte>*t6T»*-C 
#6. A'yn 414, UttJB^TRB^tfciofc, ^ 
7>f ^ZM^tzX-jUtfyr 4 y?mz±^ XB&XZ 

h. Ayr 14(4, ffiMattawv^tatftRSrfHfc*), 

^LW^^SCk^'ffito. $^(C A'y 

ri4(4, ffiia»*««3 2o*jtaL^w<-r*fc 

rf>, 5t*SW t ^-5fc2gffl<o«3i'C*6ik*<ff4 Lv\ 
Ayr 1 4 <0iSS(4, SBI«ja»ff3 2 0<OJfSJ:0* 
v^k* { »^Lf>. A'yri4<oa55*-S<0«fflrtk 
^Ck(c4oT, ffiRBBjRaW3 2 0£S8BS-li:*£ 
k^r<, A*yri4kS«9'f^3 12k*flaBttJ:< 

[0 138]^(C, SAW*?3 0 1k@S&a«3 10 
kaiBWJSaW 3 2 0k »4tts A Wt'aM x 3 

[01393 i-r, 027 (a) (c^t4p(c ®s&a 
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«3 1 0<D-±ffi3 1 0 a£Sg|RM8tr3 2 0£M* 
E«f ffiH«lfia»f3 2 0tt. 1 2« 

Hn'yri 4*»SNStsn4ffl»*iJwSr< fc tap J: 3 
fcE8$*i4. Jn»JBHr^B«^E*9<o*Wi. ^ 
XWfftt3 2 0#J5rJ&03H£»jS'C* 6 J: 3 ffiffl 
*4«IM<oaafcJ:-5Tai9W-&. JtttWfcfcL Kit 
tf, flD^&Jg :50'C, E*: 1. 47xl0 5 PaO 

*<Daffl*wjssfutffiia«isaw3 2 o*£»t*6 

fctt. Q!ia^Jft3to?»&vMjl*BIIHHK3 1 Ofcfln 

toi40] snmMums 2 0 zms w:t*, £fiffl* 
320 £&«ui lt , saRBMim 3 2 0 * m 

ffiia»*iW3 2 0K:*4fi6xrxj«»t»*"t* 
,1 S AWfVNM X 3 0 ootttto£»*«mrc* 

0 -c-e 2 maoftiraRwi £ff act 1 . 

[014 1] **>fiL 02 7 (A) fc^tcfc^fc. E« 

ski i^-±ffii 1 at, mmm 1 o^-±s3 

10at &£R9«Jftffitt3 2 0 fctfc^'WMlStf* . 
[0 14 2] &fc, 02 7 (B) fc^-tidfc, Ayr 

1 4#ffiia»jaawt3 2 o*jtaLTE*?>r y3 1 2 
im&mm&x 0 fc, dis&««3 1 0 1 s aws^3 

0 lfcfcSSfiStf*. £*>I«fcJ:-5T, ®^«fiil 2 

wiSHtc. worn 2tfm®*jm%®8m§i3 2 6*>' 

«««*l*.'**Wfctt. 0S§S«3 1 OfcXf-^3 
3 l±fcRBU:Ofc, Ayri 4tfS.RBft.mt 3 2 

T-^'3 3 0-cUnE-ri). SPffii. Ayn 4 k&ilS? 
4y3 l 2 4:0W$-44"?ffS. i<ok*. SlSim 
3 2 OfcffiSWS****)^ *»fcJn*>*SK4-Cff** 
J)UXi>^\ ZtllzX^X. A*y;ri4*Ktt£9B3 
itXSAWm : f-3 0lZ®m-f&kt{>lZ. Ayr 14 
ZW&yJ y 3 l 2 k«nWC«N8TC* 4 . A'yr 1 4 
^attSSgS-ii-SikCioT. ><>7l4lWJ&y'i 
V3 \ 2l*mfit£<ffi&X'%h. KVT\A9>1& 

*Gmmmi3 2 omz x*)±^<ixn<zbiz 

ioT. SAVrm?3 01b®Sm&3 lOfcfc&SSS 
tfa&fcAyri 4 £8!tt38B3-frS i fc #T'# & . 

[0143] Ayr 1 4 tmmj v 3 1 2 1 zmm? 
sxg-ctt. Ayr 1 4 #sp«igw 3 2 0 zmm 1 

WU5t, SAW?^3 0 li3j:tf£l^j£gW*3 
2 0*»4>a«r*i«^ i Sr< fc 1 1 ooaHteJnSKrt-* Z b 
tffttLW 34>fc, COIgfcfcUT, WUi 

SK7>f ^3 1 2 immzm^mmwtx . Ayr 

\4hW&HV3 1 2i£j@W?8aS£l/CtJ:v>. jB 
Wi&&£fc J: o T . «§^*tt£*Jrfcfi8tt J: < d 



6. ,I*)SAWfAWX3 0 0Ti4, 25ISI»JSSBf3 2 
0 tA>7 1 4 h fci -7tSAWff3 0 1 5r@^-ri> 
cr>X\ 4<7)^T"(g^-f4tS*0^ra(Clt / <TS 
AWff3 0 1 £$JgfcHJ£T& 4. LfctfoT, S A 
W-f aM x 3 0 0 SrSSitt S^tcti. Ayr 1 4 511 

AWjR^F 3 0 1 C0E€»« 1 1 WKiotfM; 

[01443 $ &fc, 027 ( B ) C9Ig<7)<^fcM* 

m*ft^x&imf&mi3 2o<o®jfe$®itz-t. s 
Awif3 o i t£m&]8Mtt3 2 otmmit. m 
u^mm^3 2 o i mmu3 1 o a 

ft 3 2 0<9tmfcJ6fcTaHR-C* . £fc itf . 1 5 0'C 

T" i tif®<7)$k¥¥Tft ozt tfx-z h . z <Dtommiz x 

-jT. a»B2Bl3 2 6<0jRfl5tt*l*l±S-li-&Ci:* f r , # 
4. CODoJRJMITtt. a>7*1 4 kfil»9-f >3 1 2 
fc £ t Tfc 0 , SISBBJ&m 320 Cttfc-f*H:E 

tf->X . 4*14J; < S AWrA-f ^.300 $-MJt-C'# 

4. 

[ 0 1 4 5 ] MUmiZX oTSBI»jRIB»f3 2 0 Sr® 
«MW«»K:ai<«IRtt«*v^SAW 

TAM^3oo^#<bni.. 2sra»jaaw 3 2 o 

^'SAW^3 0 l^h^tffiJ: 9**V^*&Ktt, JD 
«MSat:J:->r. 3£IB»«««3 2 0<0«|g3&«SAW* 
^3 0 l<0d8fflfct®0&*, «H3EBl3 2 6<0JW!ftt 

[0146] meeiB 1 6<owft^ri*(c .tnw . saw 

3 0 1 3&*5fcHfcH€8*lfc S AWf A-f ^. 3 0 0# 

[0147] (Utt^ffi 1 7 ) HfflBJB 1 7 Ttt, 
«® 1 4TlWLfcS AWtaM XtCOV^T-WSrlKBH 

HM^Sl 7cOSAWf'A-<7.3 0 0atOV^ 
T. Bfffi0S-02 8tC^-T o 

[0148] S AWrA4 X300a(i HH^ffll 1 6 
<0SAWrA4x3 0 0fcJt!RLT» S!m&mt3 2 
OcomZJio J: o lz®MZtifz&Wim3 2 7*ffil 
«'Sa5W3 2 714, «gg?*J 1 5 1 tWi 
m<Dtt®X'Bf&X'Z h . S AWf AM X3 0 0at'll 

ass?** 3 2 7 fc j ~> x mmm® 326 osaaftt 5 £ < 
x*# . *^^affflffiH3 2 6 fcftA-rs i t m± 

[0 1493 ffiSOT 327 19 

S&KK3 1 Q<rmm<7)mmm.<r)Q . sm-\. 2<g 
mmmitixi,. m&mmwzx^xm 

Mfci &im<r)£ittf'J>%^ S AWf aM x*^^ 

*14. 



(*L6) J02-261582 (P2002-261 582A) 



[0150] (mmm 1 8 > mmm i s-m. utt 

JBIB1 4TittH3t^SAWr^M Xowc-WSrWDW 
4. HWBlB18<0SAWT^^3 0 0bt:ov^i:. 
SfiIiBI£H2 9fc:5?f. 

[0151] sAWr^vx3 0 0bii. mtmmn 

<T> S AWf^M X 3 0 0 a fc Jt<& L? . Sfl^fiJcSW 3 

2 0 *>ffllKf ft? < , S A WSi 1 3 0 1 OR® t ftS 
aW3 2 7T«o-CV^jfil-CffliW«. «itM. S 
AWfVNM X 3 0 0 bli. »M 3 2 OOJUBt 
lESSftfcS l ^«iS^«t . ESfttS l l fi0-±ffi l 
1 a oXo fcKBSflfcSS 2 <9 
«»»tti:*fltt&. SAWf^X3 0 0btli,i 

[0 15 2] SAWfV^X3 0 0bT1i, SAW^ 

3 0 1 #®R2£3 1 0±£3IBfc:HJ£$*iTa') . t 
fc, E«£K1 lAWHSi5W3 2 7TS*)it-CV>S. L 

[0153] 9 ) mmmm 1 9?ti. uss 

ff#8 1 4 TlWflLfc S AWfAM Xowt-WfcRBJW 
l>. HJSJBJSl 9<OSAWr^MX30 OcfcOWC, 
BrfflU £H3 OfcjjS*. 

[0154] SAWfA-f X300cli, ggfflglB 1 8 
«0SAWf'^M^300btJt«EtT. ES&»£3 1 0 
±tf>K«?>f >3 1 20ffH2m3 2 6«>|*jSfc:i?» 
^$ilTV^A*^l). SAWf^X300ct 
(4, 2£BI»JS»«3 2 0OBIlP»rtfc:SllS<ifcE*9 

®&mm i ot saw*^3o ii:^»jgj;<<aa^ 

*****££**?&*. =Sr*J. >3 1 2kliJS'J 

fc, HIS&»«3 1 0<3ffiH£8»WS 
0S&SM3 1 o±fc#j£3*vovet jv*. 

11*54 y 3 1 2 k RH»o*ffi-c»«-c# s . 
[0155] (mmmm2 o > ussb® 2 o?it, 

JBSi 1 4 rWUlii s AWf^M xo^t-W£1W 

& . fSMfifflk 2 0 CDS AWf^M X 3 0 0 d COV^T , 
BTfflia5rll3 lfc^tt. 

[0156] SAWfV\'-f X3 0 0 dli s ggf&BIB 1 6 
<3SAWrA-fX3 0 0fcJt;lfcL-C. SBBBfKaWo* 
tfmtc & . S AWr^M X 3 0 0 d OSBmSBtt 3 2 
Oali, m«OStt3 2 0xfcS52*>»#3 2 0y 

. 35 1 <DUM 3 2 0 x JtHffbWB 
JSS*TC^4. il«W3 2 0xl;li. gdtiBffil6 

£k#?#&. »2«as»3 20yWi, *4 
&.!*:#?#.?>,, Srfc, S$2<OgW3 20 
y(i, *0®8&a«3 1 Offllfc, «BBfcjSt?nflffljWB 
jft$*l?VYtiJ:H. mi<Dg|5tt3 2 0xlAfj?2?)g|Stt 



3 2 0y±fc«JBS*V«J l 5, ^lWgP»3 2 0x£7)K 

a?ijwaa*»j£-t*. iwoaa* 1 . mmrnm 21m 

[0157] g|3I»j£3tt3 2 0 all, £E«3W3 
2 0fc|S|«fc:E]Ba«3 1 0±tejMftflE«**itfJ:K 
tlz. 2 0y*EIHHR3 1 0±fcJlfiRE 

#U:?)*>, SI2W»ff3 2 0y±fc*l«)aW3 20 
xfcMfcEJfLTi.tK 

[0 1 583 SAWfA^3 0 0d(4. ^-btfOSfS 
2<mtt3 20y*mt.ktz#>. 0HH6K3 1 0*»4>A 

«»&£a**jit ltwews 1 2 Karats - k zm± 

?#, ft!Stt*^^SAWT^WX^f^^l>. 

[oi59] (hm^®2 i > mmm.2 1 ?«, uss 
mm 1 4 -cut's t?t s awtv^ x^x-mmwi- 

h. 9Qt&m2 l<OSAWfAM^300eC^< 
BrBBH^03 2{C*-f. 

[0 1 603 SAWfA'^30 Oeli, HSSJ$§2 0 
<0 S AWf^M X 3 0 0 d k JttSJ LT . aSRBBAfffl 1 3 
2 0 aiDJifflfc il>*S AW*^ 3 0 1 OXifi{l£ftHffi 
«3 2 7-caoT^4jiStWWr*. ffigg|5«3 2 7(i, 
Utt^Bl 8TRWLfct^>4:B«T**. SAWfA' 
X 3 0 0 e TJi, S AWfAM X 3 0 0 d Tit 4><t4 

[01613 =3ri3. ^Ic7)g|5tt320x{i. K52<oaW 
320yi l 5i**<TtJ:v\ -e<7)J: o^rfflfigcos A 
WtVnMX3 0 0 f fco^T. BrBBH*03 3KSrf. 
SAWfAM X3 0 0 f tli. £ 1 ^gPW3 2 0 x#*3? 

2<oatH3 20y*aa jj^KEaisitTo*. mio 

gS«3 20x(i, S^c, HIS§««3 1 OcOSESrSo 

[01623 (mmmm2 2)mmmm2 2xn.mm 

mm 1 4 X'W% Ite S AWr^M xov^-«RISrlftHfl-r 
6. 3ttt#ffl2 2WSAW?A4*3 0 0gKolrVC, 
Bfffi0*03 4{C*1-. 

[0 1 633 S AWfU X 3 0 0 g«, Hffi^«B2 1 
COSAWrVSI'fXSOOekJt^tT. W&vAVil 

2ifmm®m\3 2 0 a^mte4-c»j«8*irv^ 

^„ *C9fctf>, SAWT>'NMX3 0 0sS:ffl^4TI.I 
SttJ^T . S3BI»lfiaW3 2 0 a<0»OIKiEa§*lfc 

iBi»5'f y3 1 2£fijfflLT, ®ssa«3 1 o^ea^- 

^^IESi^ffoik* 5 T'#^. =5rfc. @H^5^fy3 1 
2fcttJ3Qfc, (SBB-&*>€fflWC^-y*3EISBBjft«Wr3 
2 0a^JWIfc»jftUTiJ:V^ 
[0 1 643 (HJfe^S2 3 ) HJfeJg® 2 3 -m, HJt 
»3B 1 4 tPI S AWtVnW XO^T-WSriftHH-r 
h . USt^® 2 3 W S A Wf AM X30 0hCo^t. 
BfiBHSrEl3 5t7itt. 

[0 1 65 3 SAWf'A-fX3 0 0hli. SAWf'^M 
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A30 0 eb&MLX. ffiH»*SIW3 2 0aOlB2O 
3 2 0 y tf S A WST 3 0 1 t Hg«tf>lM XT'& 
Sit^S^Tl.. SAWf^^3 0 0ettt« 

lt , samum 320a . 

[0 166] SAWf^X3 0 0ht'li. SRl^SBf 
320 x(i. E«2£l 1«0-±BS1 1 a_tfc#J«S*l 
4. fBl<7)gPtt3 2 0xl4. SfttttM*>&*>). fcfc 

itf, srus^k Yi<i7 4iu»wj*Y. mm. 

[0 16 7] JUT, 2H»JS»tf 3 2 0 a«0BJft#£fc 
o«,vtS«PH-S. *-f , fiS^HS 1 2itiA*. y K 1 3 
kffiH:Myi8 (01 (B)#gB) fc£?E&KLfcE* 
SKI 1 £l/C, 7*MJV* r ?7<f-t6 

T«*tt«»^^-=y^4;i:tcj;-j-c, E€« 
ft 1 1 <D-iM 1 1 a.±izm 1 3 2 0 x 
4. ZCDtZ, ^lcoatW3 2 0x^4»ifcW4, a^m 

t4. A>ri4tt, mmne>\*iM£mw.ztix 

fc«kv*U Jtji?LOWWcE«SJHTfcJ:v\ 
[0 168] »2*>«*f3 2 0yJ4, E]S5*«3 1 0± 
fcJttfcSfl*. *l/C, Ayri4fcffi*fl54 >3 12 
fcMMW*Rfc. »10»«3 2 0xtJ|l2«)»«3 
2 0y fc*«#*-4. 

[0169] S AWf A-f X3 0 0 hT'(4, 7 * h 'J V 
^5 7 -fcfc J: o xm 1 *>»*f 3 2 0 x £fSJg J; < & 
ft-C#4. Ur#oT, SAWf^^300htll 
£ 1 Ogfftt3 2 0 xOSgBSrJWWC* hbb it, r'A 
470/j«a^(trt'£>4. 

[0170] (gtM0R!B2 4 ) 3SJWBJB2 4TI4. llJ&fe 
»JB 1 4 "THW Lfc S A Wt'nM xov vc-flSrSMIW- 
I). SaB»JB24<?5SAWT^X3 0 0 i fcOWC, 
Srffiia£H3 6icSr$\ 

[0171] SAWf^ 7. 3 0 0 i 14, XMfflgB 1 8 
TlffflJ! Lfc S AWfAM 7 3 0 0b fc Jttt LT , Ayr 

1 4 twj®7't>3 1 2t<Dmm<Dum. tsxvgsgm 

[0172] SAWf'AM73 0 0 i <0£fS&&Mtt3 

2 0 M4, fflll^- hrtC*«S<TX:il»jtWft3 2 0 

z £n-tf£#\ sp«caw3 2 o titrnz. mm% 

»i3 2 0z(i ^mtt^lJ^ll^T'&O, tffi. 

3 2 0 z t LT(4, fcfc mm. ->y «-A 

7*57,f-y^«**fflV^ii:tT#S. 

[0173] ffiiamaw3 2 o \>iz&*>hwmswi 
320 zo^^«4#(cns(4^vw, Ayr 1 4 tie 

m4>3 1 2 k *»8M-6fc«>tIJrSatLhCLTi3 
<£<g#£>4. BjB$8ft3 2 0 z60^*$(4, 1 0i¥ 



*W¥*J»jaaicl/C*s<CfcfcJ:->T, Ayri4£ 
WlSSitt3 2 0b taas-tf-fct # t, Ayr 1 4 
fcHJB£8fc3 2 0 z feSMZflMS-frtCfcOTft 
I). iilKJtoT, «SA>yK 1 3, Ayr 14*S«l:tf 
B»£*»3 2 0z$:rtLT. Ayri 4 1 I«5-f V 
3 1 2fc£«WM:8?ST&4. ffl»asW»3 2 

0 z <0£3r*Wft*fc$r6 1 , £ISBgj&8tt 3 2 0 be?) 

fiiaTt-tscfc^wiu^. ft*ww4, wmsm 

3 2 0 zc0-£«4 5 0f*«mTC*4.r btfttt L 

[0 174] SAW-fA^X3 0 0 if {4, Ayr 14 
*CTffiMSW3 2 0b tJWU'CV^W Ayr 1 4 

tmstyj v3 i2tim®®teixt5b-r. mmm 

ft320z£tftT*SWfc«RSflT^4. ^O^fig 
t4ftJ4\ EJ8lffl£3 1 0 jWt* it* 

<rt>?lAtW&'iy3 i2b*wmiz®mi-& 

ZbifiX'th. SAWfA'^300itli, SAWf 
^3 0 1(4, a>7*1 4fcSra^SB«3 2 0bttCj; 

[0175] S AWfAM 7 3 0 0 i (7)^jg^ffi{4, H 
tt^fli 1 6 TRW Ufc S AWfAM 7 3 0 0 cOSSit^ffi 

kJt«tr, 2ramam3 2 0£ftg!i-t&:im, a 

vriAbW&JJ v3 1 2 k «r««Wfc:tS tt-t*lS 
;ft^<9igUW<D:Lgf4, Utt^ni 
6<o^jS^at|5)«f*>4^46, as-tftKIBIiW-f 
6. 

[0 176] t-f. £.fmimtt3 2 0 b zimtzx 
fifcov^TBPfit*. «Siaj»«fiWt3 2 0b»4, wtur 
wMWWWbKJIlwSKt, @^ft*ft3 2 0 z ^^i- 
IJ[S**ik*l»V^. SraffMS?«3 2 0k|Bl«c7)^ 

[0 177] at:, A>7'14i:l£^7^>3 12t$r 
««Wfc«»f ftlStCOV^Ki»t4. Ayr 1 4 
J4, *<OK$j&<25BB»j«aJtt3 2O<OWSJ:0«)ft<* 
l>4ot=B)S§n4. @ISfflR3 10i:SAW3IH 1 3 0 

1 bit, Ayr 1 4#BBB5lWStt3 2 0 zSr^LTlS^ 
5M73 1 2fc«SR«t«»'t*J:3fc:, «jS$it^fl 

4. A«sWW4, 02 7 (B) nxnbmmz. rvx 
7f-^3 3 0 tiTCEEKK 1 1 commMZMEi- 

tuxxv. nmt. EiBssi i<D-±ffii i afcgia 

3BJSSW3 2 0 b bit®*? &£X*fi d. =5r*J. Ayr 
1 4 tfSHJgftatt 3 2 0b teas l^t V » J: P K . S 
r B 1^fiSiSPW3 2 0 b Jo4t/S AWSf3 0 1 rt^jMtfft 
6^*< k t> 1 ooas#£«LT:fc< i t * { »^ L 

[0 178] Cc7)im=fc^T(4, *V7\AbW&% 
m®3 20zb 320zt 
»3 2 0 z k<0}&±u *iJ:t^ffl»^*ft3 2 0 z bW& 
?4 >3 1 2bm&lzM : %mWtoLXi> t* 
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b*>. A'y/l 4 . WB$mifa3 20z, toXXfBMtf 
AV3 1 2cr)*tl*'tl<?)mM : gm&lXi>£\ l \ M 

#ft. 

[0179] S A Wt'aM X 3 0 0 i Tli, SIBB^Affi 
«3 2 0 b t^\>7' 1 4 fc lei o-C S AWff3 0 1 £ 

itKx. a«ftaj*^hs<T&4. -eoasn. saw 

WW?**. 

[0180] A>7* 14fcKH5-f ^3 1 2k 

»3 2 0b£«Mt§-£ , CfcJ:n. ttRXHOftftli. £ 
IBBBJfcaWt 3 2 0b wtmfciB tT * . AfrW 

tti. i 5 ox:, i ■WB^jftfrTfi 1 a i 

6. i<0Jlfi»«HKJ:-9T, E«£K1 1<7>-±IH1 1 

a t sis&ft&aw 3 2 o b t commit, a x txsasm. 

ffit 3 2 0 b £ ®8§»8i 3 10k £>3&*tt£ rtliT * 
ft. **>8ML *mffiia3 2 6WjMPtt*|6|±'C*&. 
[0181] ttRftHaKKU, kv? 1 4 . IBBft* 
ft320z, *JitW5'fy3 12tt^P[«K»'&L 

■cis o . aiarojsasB 320b utbtMzm 
mjiwmix^z. liz&~>x. M*$m<rmizKm. 

ft. iD3!M!iafe:J:oTffinD»«»W3 2 0 bfcWtS-fr 

hztizxix, wmmmz%i<tm&cDm^sAw 

s AWff3 0 l <»SJ: 0 v^fctt. Jp 

mmiz £r>x. ssttttsxm 320b w^ag^Ema 

ffi 1 1 Ollfflfc k E] 9 ii/tT . ^KSra 326 <7)^®tt 
Zft±.2#lZbtfX'Z&. 

[0182] (mmm2 5 > mtmm2 5x1$. #?& 

2 5WEIR*i/.3.-/l'3 7 0fc:-3Vvt v »Tffl0£03 7 

[0183] 7 HflS^ISl 8T' 

Kffl Lfc S AWf^M *300bi:Jtttl/C, EfiSgBfa 
371fc*£4jflW(W8r*. EKt^a-;l/3 7 0tt. 
Qlft£4K3 1 0 . 2HWE*j£S5ft3 2 0b, S AW*? 3 

o i . &mmt3 2 7t5±v : m&$>3 1 1 zmtz. 

®8&»t£3 1 0 , £ia«ftflW3 2 0b, S AWff3 
0 1fcJ:tf««Wtf3 2 7li, ±aLfctOkH«rft 
ft. H3 7fc*$vvttt, ffl»*«*3 2 0z*>H 
^(i^BStft. 

[0 1 84] 0»*>'*A-^3 7O"r«. SAW*? 3 
0 1 (CJP^T, BB^ V 3 1 2(Cl9ftffiA3 7 1 #H 
SSflT^*. @W3 7 1(0Ay7li, SIBBBft* 
tt 3 2 0 b fcffiS LTfc 0 , 0S8gP B D a 3 7 1 
«tt3 2 0bfcJ:oTHJ&&*VCV^. 7 1 



«/<>7li» 2PffiBJ&fBtt3 2 0 b^H«%«H93 2 0 
zfcJ^TR*?-* f3 1 2fc*«WC««S*lTV^ 
ft . . 39SBBAfftr 3 2 0b affcb 0 tcSIMtS 
*f3 2 0*fc»43 2 0a£fflkvcfcj:v\ £*>*£fc 
l±. SAW*? 3 0 1 & J:uqaiftttA3 7 1 fi, 
-f >3 1 2f3UBt&3*l*. 0S8SSfp3 7 Hi. ISflg 
*?££*, fcfcitf, *M*-KX>Ty?, 7>-7\ 

[0185] £*l6aBIMA3 7 Hi. S AWfVN'-f 
X3 0 0 i<DSAW*?3 0 1 £ffi%y 4 y 3 1 2£gt 
gtft^ffifc -f > 3 1 2 £3t£-f ft 

;k*«T*#ft. =5rt3. m»ffiA3 7 1 fcWSUfc^, 
1 1 0)Hffifc J:tX0S8gP(Ri3 7 1 offiB&ffiffll 
LTE^S^l lfcJ:lAElS§f|5f 0 3 7 l^?f<tTiJ; 
V\ .IfUCjoT, lfl]g§ ; ev ! jL-^3 7 0 5rJ:OjS<-r 
ft^k^t'#ft. 

[0186] IQBB1I2 501118ft* ^*jl-;U3 7 0T 
SAWH?3 0 1k@Sia5 I a37 1t$r, 

3 10±fc**KtcHai"C*ft. HRt^a 
3 7 0 KXttfi , ESS* i^'a -^/J-fflfttJ i l>'<£ 

3Ah^HST*#ft. 

[ 0 1 8 7 ] Oh, *J«W)iat«»JIIKov^W** 

-f*«w<^atBws« ffiouMJB® tiSffl-r ft 

^t*>'T'^ft. 
[0 188] 

[ fflWm ] BLhRW Lfc J: d (c . *5KB<0 s A Wf" 

asMT**. *w«»sAw^<-f^tt, fcfcitf. a 

t* 5 T#ft. 

[0 1 8 9 ] 4fc, *5MH^)SAWf f yW A^iHBWfe 
fcifttf, *#»5S AWfAV ^Sr^atcM)tt-# 
ft. 

[0Bo©#^UiBJ!] 

[0 1 ] *^OS AWf AM xfcowc— CTSr^-f 
Bfffl0-Cfcft. 

[02] 3 6' y^ yh^y^;l/S«^-/hft$r^ 
^0T'J>ft. 

[03] ^BflOSAWrAM XfcoVvtffeW-tfiJS: 
^tBfS0-C'J)ft. 

[04 ] *IBfl«SAWfAM ACDwrnumziux 

xnmmmxhi . 

[05] H4««ja*l6Kov^TlSO-»**^ia 
Tj>ft. 

[06] 04««3S*fttov^THWWlSW-WS: 
^-t0TS>ft. 

[07] m4CDmMxmz^x-B<vxncDtt><?)- 
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[08] H4»»a*ifefc:o^THS5oie<of<ofla 

<9-p<l£^t0T'£>&. 

[010] *^BJ<0SAWfAMX^OV^T-e<0fl!S^ 

[0113 *36Bflw S A WrV \*4 ^co«3t*t£tcov * 

[012] *^coSAWrv^x(cov^T-?-<7)ft!ic7) 
HPJ£*rfWTH0T'J>l>. 

[013] ^BBOSAWr'AM^COV^T^Oflfi^ 

[014] ^B^SAWf^-f^to^tf^ 
-W*>-»* *-f»rffl0T'$> & . 
[015] *^<oSAWrAMxicov^-C^Ofl!Jco 

[016] *%BB«0SAWrAMXCOV^^<0fl!l^ 

-mz*t®M®X't>&. 

[017] *«HJJWSAWfV\W;*fcOVvC*0>ffitf) 

[018] *%/9lC0 S A WfV \*>f OV > 

T -?-c7)ft!!f)-fi?l|^^-rzgB)Tffl0T'S) S . 
[019] *»SAWfAM XOSBI^&KO^ 

[020] #jfeHJ!05 S AWf^ ^ XOSBt^&iCOV ^ 

[02 1] ^H^SAWrVsMXtOV^^OffifiO 

[02 2 ] tM^SAWfAM xiz-o^xzcomcn 

m^-tmmmx'hh. 

[02 3 ] #%W>SAYrT'WA£^X*0)1tolP> 

mi*rtmwax-t>b. 

[024] *^coSAWTAMXtOV^T^OffiW 

[02 5] #&HJ!^SAWTAW;*fcoUT*tf>fl&0> 
<H£^-f»rffi0T*J>l.. 

[02 6] S AWfAM ^CO^t f <7)(fi(0 

-mzmwmmx'hh. 

[027] *%Wc?> s A WrV <-f XOSSJt^Sifco^ 

x*<Dm<r>-m%*i-xfmwmx'h s . 

[02 8] ^WSAWf^WXlCOUtfWiW 

-mzmmmx-hi. 

[02 9] #a^SAWTA*-f*fc:olrVt*tf>fl&0) 
[03 0] #&Wff)SAViT>U AlZ-O^XZCQtiieQ 

-m*7Fi-Mm®x'b&. 

[031] #fMJitf> SAWfA'^XCO^t tcr>i&CD 

-M*7j<tmffimx'$)&. 

[03 2] **^5SAW7*/'?-f^(CO^T*tfDftW 



[03 3] *^Bfl(0SAWr^*'fXtOV^r-e<Dfl!l<7) 
[034] *S6^0SAWT>^^Kov^T*Wflfi« 

-m&**mw®x'*>&, 

[03 5] ^HflWSAWTVWXlCOOT-ecOffiKT) 

[03 6] *$6^SAWT^*(CO*vc*tf)ffi0> 

[03 7] *^c7)SAWr^MX^OV%T-e(7)flil<7) 

[03 8] ft#OSAWfVNM*t^THPJ£^-f 

[03 9] fiSJfcWSAWfV'vf *COVvCfB!£>-ffl£ 
^fffirffl0T'J>l>. 

[^COlftBB] 

10, 30. 100. 120. 130. 140. 15 
0. 1 60. 1 70. 2 1 0. 2 1 0a— c. 300. 
300a-i SAWf^MX 

11.31 Emm. 

1 1 a . 3 10a — ±M 

i i b m±m 

12.32 tss^m® 

13.33 h* 

14.34 A'yr 

1 5. 3 5. 35a »»tt^- h (®M£MfgOT) 

16.36.36a. 215 fflJS 

17.37 ftgftHi 

1 8. 38. 3 1 2 V 

1 9. 39. 1 09. 1 29. 2 1 9. 326 

m 

35b mmm 

4 0. 30 1 SAWiit-7- 
4 1 df-v'JT 
10 1.10 1a pas 
121 S«g|5W 

141 m 

151. 161, 171. 327 
181.191 am 

20 1 

240. 250. 370 IHK*^*-;!/ 
25 1 -b^S^xaflSK 
3 10 Elftgfti 
3 11 

313 h'Tlft 

314 wgpm 

320. 320a. 3 20b 2|g»ft£$tt M£# 
3 2 Ox SSIOSW 



(£0) 502-261582 (P2002-261582A) 



3 20y %2cr>m 37 1 ®K£VA (ftlES?) 

3 20 z 
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